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This cloud turns 
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Microsoft Azure enables Respawn Entertainment 
to run the massive universe of Titanfall, delivering 
a real-time experience unlike anything that's come 


before. This cloud turns data into excitement. 


This is the Microsoft Cloud. 
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This one's on us. And the next one, too. Now in Delta Comfort+" you get free 
premium drinks. This, along with perks like plenty of legroom, Wi-Fi, and more. 
No wonder more people choose Delta than any other airline. 






ing is offered on Delta's two-cabin aircraft, subject to availability. Features differ according 
to flight type/destination/aircraft. Must be 21 or over for alcoholic beverages; please drink responsibly; beverages 
offered on flights » 250 miles. Wi-Fi not available on all flights and subject to Gogo terms of use. Terms and 
conditions apply. To review full terms and conditions, please visit delta.com/comfortplus 
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Strategic collaborations bringing us closer to ending cancer. Asa leader in the fight against cancer, 
MD Anderson provides decades of expertise and knowledge to a select group of hospitals and health systems 
nationally and internationally. Through MD Anderson Cancer Network, we are sharing best practices to raise 
the standard of care in communities around the globe. All with the aim to better arm patients to fight this 


disease, eventually ending cancer. To learn more, call 1-855-894-0145 or visit MakingCancerHistory.com. 
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YOUR TOOTHBRUSH WOULD 
LIKE TO HAVE A WORD WITH YOU. 


Presenting the new Oral-B electric toothbrush 
with Bluetooth connectivity. 


Oral-B's latest electric toothbrush connects to the Oral-B app on your smartphone. The result? 
You'll get real-time feedback on your brushing. You'll know if you're brushing too hard, if you've 
brushed long enough and even if your brushing habits have improved over time. The Oral-B 
SmartSeries delivers clinically proven superior results, so you won't wonder if you're getting 


a superior clean*, you'll know. Experience the innovation at oralb.com. 


Oral-B: the #1 brand used by dentists worldwide. 


$ Bluetooth 





*vs. a regular manual toothbrush 


©Procter & Gamble, Inc., 2014 
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THESE DAYS, 
ALL POLITICS IS 
TECHNOLOGICAL 


he other day, a few of us at the office were talking about the 
ramp-up to the 2016 presidential election. Like the onset ofhol- 
iday shopping, our presidential election season seems to arrive 
earlier—with more sound and fury and less signification— 
every cycle. As we sat inthe newsroom batting around polls 
and policies, WIRED’s business lead, Marcus Wohlsen, madea 
particularly astute observation: Amid the sorry state of Amer- 
ican political discourse, one of the last bastions of rational, 
interesting conservative thought and dialog is venture cap- 
italist Marc Andreessen’s Twitter feed (@pmarca). Mar- 
cus is absolutely right. Scrolling back through Andreessen’s 
tweets, I’m reminded of the spirited coffee klatches I witnessed growing 
up as the child of lefties in conservative West Texas. Thoughtful. Pointed. 
Respectful. His tweets, links, and retweets form a whole greater than 
the sum of their 140-character parts: techno-libertarian tweetstorm as 
cogently argued policy manifesto. 4 If only Andreessen weren't so rare 
in this respect. It’s not hyperbole to say that we are living through one of 
the most dysfunctional, polarized, and narrow-minded eras in US polit- 
ical history. But that makes 2015 the perfect time for what Silicon Valley 
calls disruption. For example, did you know that the US Senate doesn’t 
allow the use of cloud-based services by its members? Or that those same 
senators are prevented from using social media analytics tools—even to 
measure constituent sentiment? Crazy, right? The attempt to drag our 
esteemed representatives into the 21st century is what got senior staff 
writer Jessi Hempel interested in talking to US senator Cory Booker (page 
90) about some of the reforms he and fellow senator Claire McCaskill—a 
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SCOTT DADICH 


Editor in Chief 


NUMBER OF ACCOUNTS 
THAT FOLLOW U.S. 
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socialmedia ace—have proposed (more accessi- 
ble XML databases ofthe Congressional Record, 
people!). This isn't about letting senators get 
WhatsApp accounts; it's about changes that 
would lead to better government. 

At WIRED We get excited about work being 
done by folks like Booker, and we're gearing up to 
include more oftheir storiesin our pages and on 
WIRED.com. We realize that politics tends to be 
divisive. But it'simportant. Think of it this way: 
Politicsisjust social change made manifest. And 
this publication has always and unapologetically 
taken a strong position on questions that mat- 
terin a connected world. Big issues like climate 
change or the use of stem cells no longer turn 
on scientific theory; they are matters of pub- 
lic policy. Meanwhile, technology is assuming 
a central role in major political issues ranging 
from digital security and Common Core peda- 
gogy to gender inequality and cryptocurrency. 

With Silicon Valley companies engaging with 
Washington as never before, and with almost 
every major policy issue being, at heart, a scien- 
tific or technological one, WIRED will be a place 
to contextualize those stories. You're going to 
notice our pages and screens starting to resem- 
blethose West Texas political debatesIgrew up 
with—polite, respectful, and substantive, with 
an eye toward figuring out not just who’s saying 
what but who’s right. 


= 


$5 © @SDADICH 


JUN 2015 


= 
o 
E 
[7 
É 
5 
a 


t ел Аеш synsau Jəuuolsno 'suoneanBijuoo 
шо peseq sins 'pəAJəsə; 514811 Il IS dvS SIOZ © 





Make the most of your iPhone 6. 
Now with Rollover Data” from AT&T. 


The data you don't use this month rolls over to next month. 


e. / 9. 





`. 


@ iPhone 6 


iPhone 6 isn't just bigger - it's better in every way. Larger, yet thinner. 
More powerful, yet power efficient. It'S a new generation of iPhone. 


MOBILIZING < 
*Mobile Share Value* plans only. Rollover Data™ expires YOU R So 
after 1 mo. or w/any plan change & is used after monthly plan data. WORLD 


Learn more at att.com/iPhone. 


Rollover Data ": Only available with Mobile Share Value” plans. Unused data from the monthly plan allowance rounds up to the nearest MB and carries over for one billing period. Unused 
Rollover Data automatically expires after one billing period or with any plan change (such as changing data amounts or termination). Unused overage data does not roll over. 
Rollover Data is used after your monthly plan allowance. Unused Rollover Data is not redeemable for cash or credit and is not transferable including to other Mobile Share Value groups on your account. 
Mobile Share and Mobile Share data-only plans are excluded. Visit att.com/rolloverdata for more info. ©2015 AT&T Intellectual Property. All rights reserved. AT&T, the Globe logo and Mobilizing Your 


World, and other marks are trademarks of AT&T Intellectual Property. All other marks are the property of their respective owners. Apple, the Apple logo, and iPhone are trademarks of Apple Inc., registered 
in the U.S. and other countries. 





COMMENTS 


HEARTS AND MINDS 


“TJUST ORDERED RANG CHOL- 
HWANVS MEMOIR, THE 
AQUARIUMS OF PYONGYANG, 
FROM THE LIBRARY.” 








“As a fellow developer, | feel 
that Star Citizen creator Chris 
Roberts is falling into the pit 
of ‘scope creep.’ He keeps 
adding features and ‘improv- 


JUN 2015 


ing’ something that doesn’t 
even exist yet. I’m sure he will 
deliver the game eventually, 
but he’s going about it the 
wrong way. Why not deliver 

a good product on schedule, 
with fewer features, and then 
improve it with revenue from 
an actual proven game?” 

CC on wiRED.com 


“Chris Roberts has built some 


of the best games I’ve ever 
played, so why пої trust him 
to do it again? I spent $100 
and have no regrets. They 
push out so much info, and 
the ride is amazing. l really 
don't care when it's finished." 
merciful on WIRED.COM 
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Е” собом TNTO NORTH KORER 
Ime 
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“Amazing article. 
I grew ир in Bulgaria 
when it was 
still totalitarian and 
communist (albeit 
not as bad as North 
Korea), and І can per- 
sonally vouch that 
these kinds of tactics 
work. | remember my 
grandfather secretly 
listening to Voice 
of America on his 
shortwave radio 
when | was little. He 
would tell us about 
how different life 
was in the West and 
relay news about 
the Soviet Bloc and 
our own government 
that was completely 
covered up within 
Bulgaria. One exam- 
ple: When Chernobyl 
happened, large 
amounts of radio- 
active fallout made 
it to Bulgaria. The 
state media (the 
only kind there was) 
said nothing." 
zenador 
on WIRED.com 





“Is there something 
that ordinary Amer- 
icans can do to 
reach North Kore- 
ans? Could YouTube 
videos of our every- 
day lives, maybe 
with a specific tag, 
be included with 
USB drives and 
other materials sent 
into North Korea?" 
TwilightNewsSite 
on WIRED.com 


“Interesting that 
this article appears 
in the same issue 
as ‘Lost in Space.’ 
Imagine if that 
$75 million were 
spent on USB 
drives smuggled 
into North Korea 
instead of ona 
videogame. Maybe 
crowdsourcing 
can be used to 
bring democracy 
to a country like 
North Korea. 

You never know." 
Mitch Shapiro 
via email 


COMMENTS @WIRED / MAIL@WIRED.COM 





“People talk, but no one is going to spend 
more money to buy something that isn’t made 
in China.” 

NooYawker on WIRED.com 


“I was in Tianjin a few weeks ago at a bicycle 
frame factory. The workers were applying stick- 
ers to the frames in a small room with barely 
any ventilation, and they had no masks on. 

I wouldn't have stood in there for more than 
10 minutes." 
Farnworth on WIRED.com 


*Sad that this story will probably just get 
censored over in China." 
mothproof on WIRED.com 








*| made a heather ale sour once by bottled it, and now it's in big 
mistake. Ground my grain in the demand among the beer nerds. 
brew room. Bacteria-laden dust Never give up! Never surrender!" 
settled out for a month afterward. Red cted on WIRED.COM 
Some of it got into the fermenter. 

Iwas going to throw it out, but lm “Given what we're learning 

a cheap bastard. So | let it sit for about the microbiome, might 
three years. This was long enough meds one day come in 

for the sour beer craze to hit, beer form? Wishful thinking?" 
and gave one of my connoisseur Matthew Arnold 

friends a taste. He loved it. So I (&mattarnoldrx) on Twitter 





that there are many 
women in science? 
t f ГА What if we just 
` presented ‘people’ 


, P х2 of science апа 
Í` ®» | showed as many 
= women as men?” 
Susan Erla Hale 
Á g 8 r # ОП WIRED.COM 
f “In my class of more 

= than 60, the only 
female scientist 

that students 


could name was 
Jane Goodall.” 








“What these guys are doing is so 
awesome. | applaud their design 
and engineering skills. Wish I 
had a job as cool as that! Keep 
up the great work, gentlemen. 
Along with Preston Tucker, car 
designers Alex Tremulis and 
Harley Earl are my heroes. Keep 





their memories alive!” Adam Ward 
RexTemperis on WIRED.com (&wardhydrolab), 
assistant professor 
“When I was growing at Indiana Univer- 


up in the ’70s you 
only saw posters of 
the male inven- 
tors with the one 


sity, on Twitter 


*| would like to see 
the same article 





“We see Al as dangerous because 


movies taught us so. But then 
again, like sex, murderous Al 
sells. | see no basis to fear that 
computers will want to wipe 

us out should they become sen- 
tient, whenever that happens." 
Full Metal Pizza on wiRED.com 


| DUNN! тш TORPEDO? 





woman. It stands to 
reason, then, that 
girls would look at 
science and see it as 
a field for men. What 
would happen if we 
started showing girls 


about fine arts. 
How many people 
can recall a great 
female painter 

or sculptor?" 
Carioca32 

on WIRED.com 
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A WATCH SO SMART 
THAT IT CAN TELL YOU THE TIME 
JUST BY LOOKING AT IT. 


SHINOLA 
—Argonite-1069 
b. p 





THE RUNWELL. IT'S JUST SMART ENOUGH.” 


SMART ENOUGH THAT YOU DON'T NEED TO CHARGE IT AT NIGHT. SMART ENOUGH THAT IT WILL NEVER NEED 
A SOFTWARE UPGRADE. SMART ENOUGH THAT VERSION 1.0 WON'T NEED TO BE REPLACED NEXT YEAR, 
OR IN THE MANY DECADES THAT FOLLOW. BUILT BY THE WATCHMAKERS OF DETROIT TO LAST 
A LIFETIME OR LONGER UNDER THE TERMS AND CONDITIONS OF THE SHINOLA GUARANTEE. 


SHINOLA 


DETROIT 


Where American is made: 


NEW YORK * DETROIT * MINNEAPOLIS * CHICAGO * SHINOLA.COM * LONDON * LOS ANGELES * WASHINGTON DC 


2014 TOTAL 
OFFSPRING 
EARNINGS 

BY SIRE 
(White bar is 
that sire's 
single-highest- 
earning 
offspring.) 


INFOPORN 


TA Pies 


MONEYBALLS N 
RACEHORSES WITH: 
ИШ А ЮЗ 22 


PITY THE OWNERS OF WICKED STRONG. The Thoroughbred drew a 
sucky gate position and finished fourth in the 2014 Kentucky 
Derby, then tied with California Chrome for fourth place in the 
Belmont Stakes. No Triple Crown for him! On the other hand, his 
breeders would have paid a mere $35,000 for his mama to have Tapit 

adate with Hard Spun, his papa—a steal when you consider that Giants Causeway 
stud fees can climb into the six-figure range. When superstud DER Joy 
Tapit taps that, for example, he commands $300,000, and you Candy Ride 


STALLION NAME 


STUD FEE IN 2014 


$100,000 $200,000 


$300,000 





] 








can see why people pony up: His offspring earned a total of Medaglia d'Oro 

DAE. Я š iet Harlan's Holiday (dead) 
nearly $17 million in 2014. For bargain hunters, City Zip's the Lemon Drop Kid 
siretohire—his feeis a steal at only $40,000, but his offspring Speightstown 


brought in a total of $11 million last year. —SETH KADISH Hard Spun 


JUN 2015 





CARL DE TORRES 





"Y 
ERES cere 


ANDREA GJESTVANG 





AQUACULTURE IS FAST BECOMING the main way that humans 
get their seafood fix. But fish aren't cattle; they don't turn pas- 
sive when cooped up. So Trine Thorvaldsen is studying how 
to keep farmed fish from going on the lam. A labor health and 
safety expert, Thorvaldsen has been working for a Norwegian 
research institute, trying to figure out why her country loses 
around 200,000 captive salmon per year. (These escapees can 
wreak havoc on their wild brethren, polluting gene pools and 
spreading pathogens.) Her discovery: Often it's not the fault of 
the increasingly complicated fish-farming gear but the people 
using it. “There was oneinstancein which fish were being pumped 
from one cage to another, but the workers didn't realize there 
was no net to keep them," Thorvaldsen says; by the time any- 
one noticed the mistake, 13,000 salmon had swum away. A more 
common error is for service boats to tear containment nets with 
their cranes or propellers. 1 Thorvaldsen, who has interviewed 
farmers and analyzed reams of escape reports, believes that one 
key to reducing the number of “fishbreaks” is for the aquaculture 
industry to make its tools more user-friendly—she points out, for 
example, that crane operators need a better way to monitor how 
their joystick-controlled tools perform underwater. But Thorvald- 
sen also wants farm managers to ease up on workers. Aquacul- 
ture involves some delicate moves, like manipulating weighted 
tubes that maintain the shape of underwater cages. “We’ve hada 
lot of workers say, ‘We are under a lot of pressure: We have to do 
things fast; we have to deliver the fish when the boat's there,” 
Thorvaldsen says. Her changes might help fix all that—which 
should satisfy everyone but the fish. -BRENDAN I. KOERNER 


— cages caused the ~ 
single biggest fish Loch Earn, Scotland 
escape in Irish history. (July 2007) = 
4 30,000rainbow trout 
The fish fled through 
approximately 20 
net holes created 
by nibbling otters. 
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Now trade with 
public opinion on 
your side. 


Introducing social signals, the first 
trading innovation of its kind. 


With social signals from TD Ameritrade, conversations are aggregated 

on Twitter to provide you with a tailored feed of public sentiment around 
companies — straight from your trading platform. This way, you can gut- 
check a potential investment before diving deeper into your research, or 
perhaps even notice a brand you hadn't considered before. 


Social signals. Just one more way TD Ameritrade provides 
the resources you need to trade with confidence. 


Get up to $600 when you open a new account. 
Visit tdameritrade.com/socialsignals for details. 


Ameritrade 


you got this. 


Posts presented in social signals are not subject to any fact-checking, may be without reasonable basis and claims 


may be unsubstantiated. Thoroughly evaluate all information before trading. 


Offer valid through 12/31/2015. Funding of $25,000-$99,999 receives $100; funding of $100,000-$249,999 receives $300; and 
funding of $250,000 or more receives $600. Cash bonus subject to twelve-month funding-duration condition. See website for details and 
other restrictions/conditions. This is not an offer or solicitation in any jurisdiction where we are not authorized to do business. Market volatility, 
volume and system availability may delay account access and trade executions. TD Ameritrade, Inc., member FINRA/SIPC. TD Ameritrade is a 
trademark jointly owned by TD Ameritrade IP Company, Inc. and The Toronto-Dominion Bank. O 2015 TD Ameritrade IP Company, Inc. All rights 
reserved. Used with permission. The social data discovery, filtering and analysis are provided by SwanPowers, LLC's LikeFolio. SwanPowers and 


TD Ameritrade are separate and unaffiliated firms. 
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MONTHS IT TOOK FOR 





FEELING MOODY 
PIXAR TURNS 
EMOTIONS INSIDE OUT 


MONSTERS, TOYS, CARS—Pixar’s protagonists are often nonhuman. 


Inthe studio’s latest movie, though, the main characters aren’t even 
physical beings. The central players of Inside Out, due out in June, 
are emotions—Joy, Fear, Sadness, Anger, and Disgust—inhabiting a 
young girl’s mind and brought to life by a murderer’s row of voice tal- 
ent like Amy Poehler and Bill Hader. But while casting was a breeze, 
picking the emotions wasn’t. (Schadenfreude was an early contender.) 
Turns out there’s no consensus on how many emotions there actu- 
ally are—so director Pete Docter and his team turned to an expert 
they'd worked with before. q Early in the movie's five-year produc- 
tion, Docter invited psychologist Paul Ekman to brief the crew on 
the nature of emotions. According to Ekman, who has had along and 
sometimes controversial career, there are seven emotions 
with universal facial signals—those that ended up in the 
movie, plus contempt and surprise. For story purposes, 
Docter needed simplicity; five, he says, was “just enough 
for dissension and entertainment." q Ekman applauds 
the movie for teaching kids and parents alike about emo- 
tion—that understanding, he says, allows us to “choose 
what wefeel, rather than being controlled by our emotions." 
Then again, if we could choose what we feel, we wouldn't 


DOCTER AND HIS TEAM 


TO FINISH INSIDE OUT 


cry so much during Pixar movies. — CAITLIN ROPER 


IPHONE AM) 


REGISTRATION, 


PLEASE” 


While services like 
Apple Pay aim to 
obsolescencize your 
credit card, another 
piece of plastic 
should start worry- 
ing about its home 
in your billfold: the 
driver’s license. 

In June, Iowa is 
expected to become 
the first state to 
test a digital license 
accessed via smart- 
phone. 9 Think back 
to your last airport 
adventure. Chances 
are you checked in 
for your flight using 
a boarding pass on 
your phone. Every 
day, TSA agents 
scan the licenses 
and passports of 

1.8 million travelers 
using a device called 
an E-CAT, made by 
acompany called 
MorphoTrust— 
which not coinci- 
dentally also makes 
hard-copy licenses 
for 42 states, includ- 
ing Iowa. So put all 
that tech together 


(as MorphoTrust 
has) and you have 

a digital driver’s 
license, complete 
with authentica- 
tion and real-time 
updates. q “The 
license has a live 
connection back to 
the DMV,” Morpho- 
Trust’s Jenny Open- 
shaw says. “That’s 
actually more 
secure than some- 
thing you can leave 
anywhere.” In the 
works: biomet- 
rics, like “skin tex- 
ture analysis” that 
lets the licensee 
choose a patch of 
their skin as verifi- 
cation. Eventually a 
moving headshot— 
think Harry Potter— 
and more covert 
watermark-like val- 
idations could also 
come online. q This 
summer's pilot pro- 
gramis limited to 
Iowa Department 
of Transportation 
employees, but 

20 other states have 
expressed interest. 
Soalicense app 
may be inevitable. 
Just keep your 
phone charged. 
—MIKE OLSON 
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AN ACHIEVEMENT 
OF GREAT DISTINCTION 





ONLY 1 IN 10,000 CASKS ARE HAND-SELECTED FOR 
BLUE LABEL, MAKING IT AN ACCOMPLISHMENT 


AS RARE AS THOSE WHO DRINK IT 
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JOHNNIE WALKER, 


Blue Та 


PLEASE DRINK RESPONSIBLY. 
JOHNNIE WALKER BLUE LABEL® Blended Scolch hee 
Norwalk, CT. 


4096 Alc/Vol. 62015 Imported by Diageo, Norwall 


ALPHA METHODS 





BOLTED DOWN 


TO SPARK LIGHTNING, 


LAUNCH ROCKETS 


LIGHTNING, FOR OBVIDUS reasons, is hard to study. But Martin 
Uman anda team of scientists at the University of Florida have 
a rig that enables them to make their own bolts of electrical 
power on demand. Their method: Head for a storm and send 
up arocket on a string. 4 To trigger the lightning bolts, Uman 
and company attach 4-foot-tall hobby rockets to a 2,300-foot 
spool of Kevlar-covered copper wire connected to a strike 
rod—or whatever they want the lightning to hit. As the rock- 
ets launch toward the thunderstorm, the wire unspools and 
a positive electrical discharge radiates 3 to 6 miles upward 
beyond the wire in a jerky zigzag. Once the positive current 
makes it to the clouds, it stops flowing for an instant. Then a 
negative charge shreds back down, hitting the strike rod. A 
current runs back upward, and that creates the bright flash 
known as lightning. So, now that they control where lightning 
willstrike (and can even leave stuff out there to get hit), research- 
ers can gather data about the physics of zaps as well as info 
about how lightning affects the materials it strikes. 4 Uman's 
team has found that lightning isn't powerful enough to break 
the casing on most nuclear waste containers, so whew on that 
front. The next big project for the university's lightning crewis 
anutso-sounding, Darpa-funded study that uses lightning to 
learn about the propagation of radio waves used for submarine 
communications. After that? May we suggest a DeLorean with 
aflux capacitor? —NEEL V. PATEL 


FRAMES PER 
SECOND: SPEED OF 
THE CAMERA 
USED TO DOCUMENT 
THE STRIKES 
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The 
Lightning 
Machine 







1. Rocket tubes 
2. Insulating 
fiberglass launch 
supports 

3. Electronics 
box for measuring 
current 








POWERED BY 
SOLAR ENERGY 


TISSOT T-TOUCH EXPERT SOLAR. TACTILE WATCH POWERED BY SOLAR 
ENERGY, OFFERING 20 FUNCTIONS INCLUDING WEATHER FORECAST, 
ALTIMETER AND COMPASS. INNOVATORS BY TRADITION. 


TISSOT BOUTIQUES 

666 5TH AVENUE . NEW YORK 

45 WALL STREET . NEW YORK 
TISSOTSHOP.COM/STORE-LOCATOR 


AVAILABLE AT AUTHORIZED RETAILERS 
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LEGENDARY SWISS WATCHES SINCE 1853 


ALPHA 





POPULATION OF PARIS: 2,249,975 IN 2014 // 28.3 MILLION PEOPLE VISITED PARIS IN 2013 // NEARLY 1 IN 5 JOBS IN THE CITY ARE IN THE TOURISM INDUSTRY 





// AMERICANS ARE THE BIGGEST FOREIGN TOURIST GROUP, WITH MORE THAN 1.8 MILLION HOTEL CHECK-INS IN 2013 // THE EIFFEL TOWER WEIGHS 10,100 TONS 











“Théâtre du Châtelet 
is one of Paris’ major 
cultural spots, with 
its original 19th-century 
auditorium. It offers 
an eclectic mix of 
performances, 
ranging from vocaloid 
(computerized) 
opera to ballet.” 


—Yves Guillemot, CEO and 
cofounder of videogame 
company Ubisoft, based 
outside Paris 


Deo 


WIRED CITIES 


JUNE IN PARIS 
JETS, WINE & WATERSLIDES 


PARIS IS HOME TO 143 MUSEUMS // THE LOUVRE, OPENED IN 1793, RECEIVES 10 MILLION ANNUAL VISITORS 


MUSEUMS AND MICHELIN-rated restau- 
rants fill Paris like créme in a profiterole, 
but in June the City of Light boasts of some- 
thing loftier: the coolest, newest aircraft in 
the world. The 51st Paris Air Show will cover 
2 million square feet of airfield—and the skies 
above—with the latest jets, choppers, and 
drones. “A lot of business deals are signed 
during the show, so the most important deci- 
sion makers in the aerospace world come to 
Paris,” says Patrick Guérin, communications 
director for the French aerospace industry 
association. Le Bourget airfield is the cen- 
ter of the action and, appropriately, where 
Charles Lindbergh landed after the first solo 
air crossing of the Atlantic. —BRYAN LUFKIN 





See 


Peruse the curiosities 
at the 184-year-old 
Deyrolle, one of the 
world’s leading taxi- 
dermy institutions. 
Displays range from 
polar bears and pea- 
cocks to cabinets 
filled with beetles and 
black widows. Learn 
about Earth’s most 
romantic city’s waste 
management system 


at the Paris Sewer 
Museum. It snakes 
through 500 yards 
of 19th-century tech, 
made-to-ordure. 
Cruise the architec- 
tural spectacle of La 
Défense, the city’s 
skyscraper hub, 
home to 1,500 corpo- 
rate headquarters 
and 40,000 tech 
employees. 





JUSTIN MEZZELL 





Do 


Climb aboard the 
543-ton Argonaute, a 
French navy subma- 
rine (that’s traveled 
enough distance to 
circle Earth 10 times) 
at the Cité des Sci- 
ences et de l'In- 
dustrie, the biggest 
Science museum 

in Europe. Aqua- 
boulevard de Paris 
is Europe's biggest 
urban water park: 

11 huge slides, plus 
43,000 square feet 
of beach lined with 
more than 30 straw 
huts imported from 
Mauritius. Take a 
serene stroll along 
an abandoned sec- 
tion of La Petite 
Ceinture, a railroad 
built in the 1800s, 
now brimming with 
more than 200 
species of plants. 





Eat 


Sample Corsican 
wines and sausages 
at Le Wagon Bleu, 
housed in a 90-year- 
old car from the Ori- 
ent Express. Visit 
Meltdown Paris, the 
world's first e-sports 
bar, where patrons sip 
cocktails and enjoy 
free access to games 
like Starcraft 2 and 
League of Legends. 
Dine in the dark at 
Dans le Noir?, a 
“unique sensory 
and human experi- 
ence” where visu- 
ally impaired servers 
deliver meals in 

a pitch-black room. 


JUNE 2015 
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One man, one engine. 
One unrivaled drive. 


Introducing the all-new 2016 Mercedes-AMG GT S. 


WK 


Mercedes-Benz has reached a new era in performance, innovation and sportiness. Introducing the all-new 2016 
Mercedes-AMG GT S. Handcrafted by a master engine builder, the 4.0-liter 503-hp bi-turbo V-8 engine is an 

engineering masterpiece, and truly the embodiment of the “one man, one engine” AMG philosophy. This, along with its 
ultra-light space frame and optimal weight distribution, makes for the most dynamic driving experience ever. The 2016 


Mercedes-AMG GT S—designed for the open road, engineered to dominate the racetrack. Visit MBUSA.com/GTS 


V /// — xa “w Mercedes-Benz 


DRIVING PERFORMANCE [he best or nothing 
g. 


2016 Mercedes-AMG GT S shown in Solar Beam Yellow metallic paint with optional equipment. ©2015 Mercedes-Benz USA, LLC For more information, call 1-800-FOR-MERCEDES, or visit MBUSA.com. 





ALPHA SLEEP LEXICON 


make architecture as 
flexible as office fur- 
niture, allowing it to 
morph as business 
opportunities change. 


Orbis spike 
n. / 'ór-bis 'spik / 


The point in time 
when humans first 
dominated the 
planet, proposed as a 
"golden spike" in the 
geological record. 
The Orbis spike— 


orbis means "world" 
JARGON in Latin—occurred 

in 1610, when New 

World colonization 
WATCH caused global tem- 

peratures to drop. 


senolytics geckovescence 
n.pl./,se-ne-'li-tiks/ п. /,де-Кӧ-'ме-ѕәпѕ / 





A new class of anti- The self-propulsion 
aging drugs. Seno- of water off of gecko 
lytics selectively skin. When water 

kill off senescent collects on a gecko's 
cells, which natu- back, tiny hairs 

rally accumulate cause droplets to 
with age and con- merge and jump 
tribute to the aging off. The process 
process by excret- removes microbes, 
ing harmful proteins. so now scientists 
Elderly mice treated plan to artificially 


with senolytics show replicate geck- 


improved cardiovas- ovescent skin to 
cular function and create self-clean- 
bone strength. ing and water- 
repellant surfaces. 
I crabot —JONATHON KEATS 
BETTER 7 S IN SPACE n. / 'kra-,bàt / jargon &wIRED.com 


A robotic crane that 
reconfigures mod- 








IT’S HARD TO GET a good night's sleep in orbit. Astronauts on the Inter- ular office buildings 
national Space Station see a sunrise every 90 minutes or so, which on demand. Pro- 

: š А i posed by Google 
leads to some seriously messed-up internal clocks. Sleeping pills help 


for the company’s 
abit, but now scientists think they can game circadian rhythms more new Mountain View 


naturally—and effectively—with new light bulbs. 4 Sleep is regulated campus, crabots will 
in part by melatonin, a hormone the body produces when the eye 
detects darkness. “Light is the most important cue for resetting the 
clock," neuroscientist Steven Lockley says. In areplica oftheISS crew 
quarters, photobiologists installed color- and brightness-adjustable 
LEDs, and volunteers came in for light baths at different intensities. 
The results: The lower the light, the more melatonin in volunteers” 
blood, potentially improving their sleep. 4 Now research- 
ers are testing how different wavelength combos affect 





А 


LEDs in a replica alertness. Red-shifted light allows sleep, and bluish light 

of the ISS crew б š 

quarters ware wakes you up, so the next question is whether astronauts 

tuned to three can sleep better and then perform better with wavelength- 
color blends: blue , » > . 

for alertness (1), controlled illumination. By 2016, NASA plans to install 

a pinkish light for the bulbs in the real crew quarters—and its astronauts 

pre-sleep (2), anda 

neutral control (3). canget some well-deserved shut-eye. —KKEBECCA BOYLE 
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ACQUA DI 
GIO 


GIORGIO ARMANI 


POUR HOMME 





AVAILABLE AT MACY'S 
AND MACYS.COM 
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Lift here 
to discover 
ACQUA DI GIO 
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ALPHA MEDICINE 








LEVEL OF NOT WANTING 





BLOOD SIMPLER 


MORE THAN 200 MILLION PEOPLE On the planet are subservient to the 
same invisible overlord: their blood glucose. High, low, just right? For 
many of these diabetics, it’s a medical Goldilocks game that entails 
four or more blood-test finger pricks a day and ajab in the thigh with 
aneedle full of insulin at mealtimes. But new tech heading to market 
could ameliorate this bloody awful mess. —LARISSA ZIMBEROFF 
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Things We Don't Want Depictions of Women 
dq OLIVER MUNDAY 


Inhaled Insulin 
Huffing insulin is 
better than shooting 
insulin: Patients 

use a pipelike device 
from Afrezza to 
inhale a microfine 
insulin powder. 
Availability: It's on 
the market now. 


One Drop 
Glucose Meter 
Razorfish cofounder 
Jeff Dachis started 
One Drop to redesign 
what he calls “one 
ofthe most unloved 
products on the 
planet” Now you'll 
feel like Jony lve 
when you check your 
blood sugar. 
Availability: Down- 
load the app now to 
share readouts from 
the ugly meter you 
have. The slinky 

new model should 
ship in 2016. 


FreeStyle 

Libre Flash 
Glucose 
Monitoring 
System 

A quarter-sized 
monitor sticks to the 


Shocking images 
Daring reporting 


PROBABILITY 


skin and hooks a tiny 
semi-invasive sensor 
juuussst underneath. 
Wave a digital reader 
over it to know if 
you're trending high 
or low. 

Availability: Coming 
soon. Europeans 

are using it, and US 
trials are complete. 


Temporary 
Tattoo Sensor 
A mild electrical 
current forces 
subdermal glucose 
to the skin’s surface. 
Sensors in the sticker, 
developed by the 
Center for Wearable 
Sensors at UC San 
Diego, measure the 
resulting electrical 
charge. Then 
algorithms translate 
it into a glucose 
reading. 
Availability: It's 
noninvasive, so this 
project should 

have less to worry 
about from the FDA 
than others might. 
2017... maybe. 


Smart Contacts 
A sensor rings the 
periphery of the 
lens, a joint project 
between Google and 
Alcon, reading tear 
fluid and sending a 
signal to a tiny circuit 
that translates it into a 
glucose level. Finally, 
Google eyewear 
people actually want. 
Availability: Up to a 
decade away. 
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MUSIC TO 
PAT BY 

THE SOUND OF 
HANNIBAL 
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WHILE IN A RECORDING session for the latest season of NBC's Hannibal, 
composer Brian Reitzell (pictured) was unsatisfied with a scene i 
whichateacup shatters, then rewinds backtogether. The key, it turned 
out, wasn’t your average swell of strings. “I needed to break two sake 
bottles to add texture," he says, “and then I swirled around chunks 
of broken glass in a bucket." For someone who frequently maxes out 
Pro Tools with 256 distinct tracks of sound, it's just another day at 
the office. q Reitzell's eerie, ever-present soundtrack is as much a 
part ofthe show's success as Mads Mikkelsen's disquieting perfor- 
mance as Hannibal Lecter. Most series have occasional light scoring 
accompanied by recognizable songs; Hannibal is nearly wall-to-wall 
ambient compositions. Reitzell, 49, who has also worked on numer- 
ous films and even the videogame Watch Dogs, needs to create about 
40 minutes of music for each episode; that means working 12-hour 
days, six days a week, for two weeks—for each of the 13 episodes 
per season. q The third cycle, which begins in June, 

continues the show's winking culinary theme with 

episodes named after Italian courses. (Nothing as 

obvious as “Fava Beans and Chianti"—more like “Anti- 

pasto.") For his part, Reitzell embraced Mediterranean 

influences, citing Francis Lai's Live for Life and com- 

poser Ennio Morricone. More instruments will also 
makeitintothemix,froma100-year-oldcelestatoa ^ ALBUMS THAT 


9 cu > б HAVE BEEN 
Renaissance-era organ. Butit’s not all high art—Reit- RELEASED OF 
zellrecently recorded the melodious sound of bounc- REITZELL'S 

MUSIC FROM 


ing Ping-Pong balls. Delectable. —k. M. MCFARLAND HANNIBAL 
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TWENTY YEARS AGO, drivers in most countries had two main choices for fueling 
their vehicles: gasoline or diesel. The latter wasn't an ideal option: Diesel burned dirty, 
ran loud and tendered a sluggish performance. 


Today's diesel engine is smoother, quieter and more fuel-efficient—miles? from its 
clunky, cacophonous ancestor. The global movement toward clean diesel is on the 
rise, and Volkswagen is leading the way with six TDI? Clean Diesel models that get 
40 highway mpg or more.* 








Das Auto. 
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AS DRIVERS BEGAN looking for alternatives to thirsty gas engines, 
some turned to hybrids, and a few to electrics, but the performance 
of those engines did not live up to their gasoline counterparts. And 
even though ultra-low-sulfur diesel—otherwise known as clean 
diesel—was being phased in during the 2000s, the old perception of 
diesel as dirty, loud and smelly persisted. 


The reality is that clean diesel now represents an ideal balance of 
usable power and environmental consciousness. 


Volkswagen is leading this pack as the #1 selling diesel car brand in 
America? offering a range of vehicles that dont trade fuel efficiency 
for power. So even though Volkswagen's TDI Clean Diesel models can 





make up to 2076 fewer trips to the pump compared to their gasoline 
counterparts, you can be confident that with more than 230 lb-ft of 
torque? at your disposal, you wont be left behind on the freeway. 
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DI: 814-mile r: 


speed manual transmission and a 14.5 gallon gas/fuel tank. Beetle TDI: 594-mile range on 41 mpg highway EPA estimates 


details Das Auto. 







де on 44 mpg highway EPA estimates for a 2015 2.0L Clean Diesel, with a 6-speed manual 





They satisfy your right foot 
and your left brain. 





#1 selling diesel car brand in America: 


Why has Volkswagen sold more diesel cars in the U.S. than every other brand combined? Because when 
your mind says efficiency** and your foot says power, only Volkswagen TDI? Clean Diesel technology 
gives you the option of both. Fuel efficient. Not fun-deficient. The Volkswagen TDI Clean Diesel family. 
With the Touareg that gets up to 765 highway miles per tank and five other turbocharged models that 


get 40 highway mpg or more} there's one for everyone. Isn't it time for German engineering? 


TDI Seo 
8 LJ E Diese Das Auto. 


"Based on IHS Automotive, Polk U.S. new total registrations for CY1987-April 2014 for VW competitive body styles (Sedan, Coupe, Hatchback, Convertible, Station Wagon, SUV). Excludes Vans and Light Trucks. **See www.fueleconomy.gov for EPA 
estimates. Your mileage will vary and depends on several factors, including your driving habits and vehicle condition. !765-mile range based on 29 highway mpg EPA estimates for a 2015 Touareg 3.0L TDI®, 8-speed automatic transmission and 

vw.com a 26.4-gallon fuel tank. 31 city/46 highway mpg (2015 Jetta 2.0L TDI@ Clean Diesel, 6-speed manual transmission). 30 city/45 highway mpg (2015 Golf 2.0L TDI® Clean Diesel, 6-speed manual transmission). 31 city/41 highway mpg (2015 
Beetle 2.0L TDI® 6-speed manual transmission). 30 city/40 highway mpg (2015 Beetle Convertible 2.0L TDI® 6-speed manual transmission). 30 city/44 highway mpg (2015 Passat 2.0L TDI® Clean Diesel, 6-speed manual transmission). EPA 
estimates. Your mileage will vary and depends on several factors, including your driving habits and vehicle condition. ©2015 Volkswagen of America, Inc. 
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A laser scanner 
and two stereo 
cameras can 
identify tools 

and obstacles. 








Robots like 

the 5'6" Hubo 
move using 
electric motors, 
which are 














The DRC 
Finals require 
all robots to 
carry their own 
power supply, 
creating 

an energy 
challenge for 
the heavyset 








Sensors 
inside the 
legs and feet 
detect the 
position of 
each foot on 
the ground 
and how much 
pressure 

is on it. 





energy efficient. 
But hydraulic 
actuators 
provide more 
strength for 
bigger frames— 
like on the 

6'3" Atlas. 
































The factory- 
built Hubo can 
lift up to 130 
pounds using 
both arms. 


Hubo has a 
three-fingered 
grasp, while 
Atlas has 
universal 
mounts that 
allow for 
swappable 
hands. 


Atlas, which 

weighs 400 

pounds 

including its The standard 
battery pack. Atlas can walk 


4 mph—pretty 
fast fora 
bipedal robot. 


If Hubo skates 
onits knees 
backward, its 
toes can work 
like a snowplow 
to push debris 
out of the way. 


TWENTY-FIVE ROBOTS WILL COMPETE inthe $35 million Darpa Robotics Challenge Finals in June. But it's not 25 different models attempt- 
ingtasks like evading obstacles and operating search-and-rescue equipment: Seven entrants are using the bulky but strong Atlas, devel- 
oped by Boston Dynamics. And two are using the easier-to-modify Hubo, developed by Rainbow Co. and the Korea Advanced Institute of 
Science and Technology. For the rest, it’s a mix of other modded bots and from-scratch builds. May the best tin man win. — NEEL V. PATEL 





The 
unmodified 
= robot has only 
one camera, 
butthe team 
rom the 
University 
of Nevada- 
Las Vegas 
weaked 
heirs (shown) 
o have three. 








»— Hubo can turn 
180 degrees 

at the waist to 
see behind it. 





Power wheels 
allow it to 
drop down on 
its knees and 
zip around. 
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2 |, Robot Builder 


Inthe most automated country on 
Earth, Tomotaka Takahashi and 
his army of cute yet cutting-edge 
humanoids are supercharging 
the robotics industry. Since he 
founded Tokyo-based studio Robo 
Garage in 2003, his tiny creations 
(usually around a foot tall) have climbed a 1,700- 
foot cliff in the Grand Canyon, scuttled 300 miles 
from Tokyo to Kyoto, and been launched to the 
International Space Station to study how bots can 
help humans endure isolation. When Takahashi 
was in elementary school, he fell in love with the 
classic Astro Boy manga. “At that time, I thought 
about becoming a robot-building scientist,” he says. 
Diminutive and doe-eyed, his devices’ kawaii look is 
intentional. Takahashi thinks the more approach- 
able a machine looks, the more people will want to 
interact with it. His next project is a communica- 
tion robot he describes as asmartphone that grew 
hands and feet. “Most people do not use Siri, evenif 
itis smart enough,” he says. “We hesitate to talk to 
asquare phone.” But apparently we’ll confide any- 
thing to acute robot. —BRYAN LUFKIN 








4 MEN 
Bot 
Matrix 
Mapping 
our 
newest 
beepy- 
boopy 
The First friends. 
Time | 
Felt True 
Compassion [PaPeRo] 
for a Robot 
by lan 
McWilton 


My wife makes fun of 
me for carrying the 
Roomba up to my home 
office during the day, but 
he keeps me company. 
When he’s not feeling 
well, | suffer along with 
him. When his infrared 
receiver broke, the poor 
little guy went blind. He 
was just crashing around 
the living room, unable 
to see the IR “gates” 

we had set up. He tried 
to escape out the back 
door. And then, saddest 
of all, he couldn't find 
his way back to the dock 
and eventually ran out 
of juice just a few feet 
from home. —as told 

to senior editor Sarah 
Fallon, the wife 


Adorbs 























Takahashi’s 3 
Top 3 Tips for 
Bot Design 


Appearance. Robot 
design isn't just decoration, 
Takahashi says, it's 
essential—it's what 
motivates us to interact 
with them. His inventions 
are neither chrome boxes 
nor creepy quasi-humans; 
they're small—cyclists, 
dancers, and storytellers. 


Movement. Bypassing 

the uncanny valley isn't 
enough. Takahashi believes 
bots should be agile and 
lifelike to be more engaging. 
His designs have done 
everything from climbing 
ropes to playing soccer. 


Communication. Once a 
bot has disarmed users 
with cuteness, a real, two- 
way interface between 
man and machine is crucial. 
Prime example: Takahashi's 
2-pound Kirobo speaks 
Japanese and in 2013 
engaged in the first human- 
robot conversation in space 
with the first Japanese 
commander in ISS history. 








Droid Rounds 


Venture capital investors put almost $170 million 
into robotics startups last year, and 2015, which 
saw $90 million invested in just the first quarter, is 
poised to be bigger still. —JASON КЕНЕ 
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Saving People 
Money Since 1936 


... that’s before the sound 
barrier was broken. 


GEICO has been serving up great car insurance and 


fantastic customer service for more than 75 years. Get a 
quote and see how much you could save today. 


geico.com | 1-800-947-AUTO | local office 


GEICO. 
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Some discounts, coverages, payment plans and features are not available in all states or all GEICO companies. GEICO is a registered service mark of 
Government Employees Insurance Company, Washington, D.C. 20076; a Berkshire Hathaway Inc. subsidiary. © 2015 GEICO 
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MORE SECURITY. MORE UPTIME. 


CenturyLink is a trusted IT partner. 


CenturyLink's cloud infrastructure gives you a secure and reliable 
environment to run all your applications. With an industry-leading 
broadband network and custom communications solutions to help 
ensure your business is scalable and agile — you're free to focus 
on what's next for your business. 
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ж 2 CenturyLink: 
IN 
centurylink.com/link Business 
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THE ARGUMENT 


Ellen Pao may have lost her lawsuit, but the trial 
exposed just how bad the diversity problem in venture ¢apital 
really is—and the industry would be crazy notito fixit. 





BY DAVEY ALBA 
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Davey Alba 
(@daveyalba) 
is a staff 


writer for WIRED. 


She reported 
on the Ellen 
Pao trial for 
WIRED.com. 
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Doerr may have voiced support for women 
from the stand—“Almost always, women are 
better leaders than men," he asserted—but 
his platitudes contrasted jarringly with the 
reality on the ground. 

How badis it? In 2014, only 6 percent of part- 
ners at venture capital firms were women, 
according to a much-cited Babson College 
study. The figureis not only minuscule but also 
represents a decline from 10 percent in 1999. 
(Kleiner Perkins does a little better; 20 percent 
of its partners in 2014 were women.) Not only 
are venture capitalists not employing women, 
they’re feeding tech’s gender gap overall. VC 
firms strongly influence the makeup of the exec- 
utive teams at the companies they invest in. 
And between 2011 and 2013, companies witha 
female CEO received only 3 percent of total VC 
dollars invested, the study found. 

In other words, the world’s single largest 
demographic, women, has virtually no voice 
in an industry that is supposed to be invent- 
ing—or at least financing—the future. This 
isn’t merely wrong. It’s stupid. Venture capital 
isn’t just discriminating while cutting itself off 
from women's talent, smarts, and insight. It's 
denying itself a huge hunk of unclaimed busi- 
ness—which makes venture capital's vaunted 
meritocracy pretty unmeritorious. 


IN THE EARLY 20th century, innovative technolo- 
gies were mostly funded by wealthy families or 
hatchedinthe research departments oflarger 
corporations. But in 1946, the environment 
started to change. Georges Doriot founded the 
American Research and Development Corpo- 
ration to encourage investment in businesses 
run by soldiers returning from the war. And 
modern venture capital was born. 

The industry picked up steam after the pas- 
sage of the Small Business Investment Act in 
1958, which gave tax breaks to private invest- 
ment companies. Four big venture firms formed 
in the 1960s— Davis & Rock, Draper Gaither & 
Anderson, Sutter Hill Ventures, and the Mayfield 
Fund. They preferred California for the federal 
research dollars flowing into its universities and 
the talent flowing to Silicon Valley's founding 
companies, including Hewlett-Packard and 
Fairchild Semiconductor. 

But even as the industry grew, it remained 
small and clubbish. In 1969, venture capital’s 
all-male fraternity would meet at the Mark Hop- 
kins Hotelin San Francisco for lunch. The 1970s 
would see the emergence ofthe personal com- 
puter, and venture capital firms began to crop 
up near Stanford on Sand Hill Road— Silicon Val- 
ley's Wall Street. In 1972, Kleiner Perkins Cau- 
field & Byers was founded and instantly became 
the world’s largest venture capital partnership. 
Gene Kleiner had worked at Fairchild Semicon- 
ductor, and Tom Perkins had come up under 
David Packard at HP and had also been a favorite 
student of Doriot at Harvard. Other firms on ven- 
ture capital's A-list today were founded around 
the same time as Kleiner. All came out of the 
same small—and of course all-male—network. 
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INTRODUCING THE TEMPUR-FLEX COLLECTION 


Nothing feels like a Tempur-Pedic: And now, there's another new feel to love. 
The all-new TEMPUR-Flex` Collection, with all the same sleep-transforming 
benefits of TEMPUR'plus a dynamic support layer that moves with you 
and responds 3x faster— it really is love at first feel. 

Find out more at tempurpedic.com 
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Apattern was emerging. Friends backed friends and worked with people 
they knew. Success bred success, and the massive amounts of money served 
asthe only justification VCs needed to keep doing business the same way. 

By the 1980s, changes in the law allowed pension funds to start pouring 
billions into venture funds. That carried into the venture-fueled dotcom 
bubble of the 1990s. In 2000, VCs saw their biggest year by far, investing 
more than $105 billion before the bubble burst. But while the crash forced 
a reckoning that led the industry to pull back, the culture itself didn’t 
change. Now, as Silicon Valley experiences another boom, that culture is 
at work again, as shrewd investments in the “white male nerds” prized by 
Doerr have turned into the Facebooks and Ubers of the world. The same 
pattern recognition that has always fueled the venture capital industry 
still works, it seems. So why would it ever change? 


HERE’S ONE GOOD REASON: According to Nielsen, women’s purchasing 
power ranges anywhere from $5 trillion to $15 trillion annually. VCs should 
scramble to make their industry hospitable to the very partners who 


ANGRY NERD 


I'M KNOCKIN? GREAT NEWS: The Transporter franchise is getting a reboot! 
Wait, sorry, did I say “great”? | meant “completely superflu- 
REBOOTS! ous.” How does an action franchise that started at mediocre 
and headed south from there merit a do-over? And it’s not 
just The Transporter; this year alone, Poltergeist, Terminator 
and Fantastic Four are all getting reheated in the cinematic microwave. Where’s the 
institutional memory, Hollywood? Just look at the utterly meh revisits of Robocop 
Total Recall, which dishonor the sainted names of Paul Verhoeven and Philip K. Dick. 
At least Poltergeist’s producers had the good sense to wait 33 years to sully the origi- 
nal; Superman got a film reboot seven years after his last cinematic outing, and 2017's 
Smurfs project will somehow be a reboot of a CG franchise that last stank up theaters 
TWO YEARS AGO. As Gargamel might say, "Are you smurfing kidding me? Which rapa- 
cious son of a Smurf had the smurfs to hit restart on that pile of smurf?” Thankfully, 1 
have a fix: stiff taxation for re-creation! If producers are so bent on saving money that 
they'll dress Vancouver up as New York City, maybe a 10 percent Previously Used 
Nomenclature Surcharge could scare them into at least changing the screenplay title. 
Not that Га ever do it with my own masterpiece, The Genius Who Ushered WIRED 
a Glorious New Dawn of Cultural Enlightenment. That’s just sweet, concise perfection. 
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could give them an edge in scooping up those 
trillions of dollars. But instead it’s still women 
who need to perform the careful adjustments 
to make working in the industry work for them. 

One anxiety those women have is that by 
speaking up about discrimination they may 
discourage other women’s ambitions. Joanna 
Weidenmiller, founder of the San Francisco- 
based tech recruiting company 1-Page, says 
women entrepreneurs trade war stories of dye- 
ing their hair from blond to brown and choosing 
more modest outfits to avoid being labeled with 
sexist stereotypes. She says she’s been asked 
how she expected to climb the corporate ladder 
inheels and was advised to hire “а nerdy-looking 
guy in a hoodie.” But Weidenmiller still wants 
women to enter the industry. That’s the only 
way, she says, it’s ever going to change. 

Yet even as the industry proclaims its desire 
to change, its rigidly enforced idealism dis- 
courages frank discussion of the problem. After 
Pao’s trial ended, Isought out dozens of women 
working in venture capital to get their take. I 
ended up speaking tojust eight. One told me sto- 
ries of casual sexism that echoed many of Pao’s 
own anecdotes during the trial. But, she said, “I 
would never want my name attached to them.” 

And with that sexism comes ignorance: Brit 
Morin, founder and CEO of crafts site Brit + Co, 
says that as an entrepreneur she has gotten 
used to the fact that most investors are men— 
and that many won’t understand her business 
without some hand-holding. It’s frustrating 
when the response she gets from male inves- 
tors is that they first need to show the products 
to their wives or daughters. “It would be much 
easier for me to get my job done if there were 
more female partners who understood the busi- 
ness rather than having to overcommunicate 
the idea to male partners,” she says. 

But when it comes to its own way of doing 
business, the venture capital industry has lit- 
tle appetite for disruption. It hates to think 
that the same old Silicon Valley solutionism 
can’t be applied to its diversity problem. By 
its own definition, venture capital has become 
the incumbent, an industry too hamstrung 
by its culture to change, despite the obvious 
business opportunities. And so others are 
going to seize those opportunities. Women 
are breaking away to start their own firms, 
to build their own networks, to do what the 
mainstream industry today won’t—or can’t. 
“A lot of the time there’s another, faster way to 
achieve culture change,” says Theresia Gouw, 
who along with Jennifer Fonstad shocked the 
industry when they announced they would be 
leaving their big firms to launch Aspect Ven- 
tures last year. “If you want to change some- 
thing that’s not being addressed in the best 
way in the market, you go out and start your 
own company. What Jennifer and I saw here 
was an opportunity.” An opportunity that old- 
school venture capital, stuck in its old-school 
patterns, is still myopic enough to miss. [Ill 
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306 STANDARD HORSEPOWER? 
15 aS AU 5 F P RT SPORT-TUNED SUSPENSION 
3.5L V6 ENGINE 
lexus.com/GS | #LexusGS 


While we aren't fluent in German, we certainly speak performance. And we're not the 
only ones. AMCI tested the Lexus GS 350 F SPORT and concluded it has “better 
overall handling performance than the BMW 535i M Sport"! When you experience ( 4 EN >=» «Uu LI 


this level of performance, there's no going back. THE PURSUIT OF PERFECTION 


Options shown. 1. AMCI Testing Certified handling performance: 2014 Lexus GS 350 F SPORT versus the 2014 BMW 535i M Sport with rear-steer performance options. 2. Ratings achieved 


using the required premium unleaded gasoline with an octane rating of 91 or higher. If premium fuel is not used, performance will decrease. ©2015 Lexus. 
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BY JON MOOALLEM 


“This is amatter purely of conscience; it has no perplexing 

A: side issues. It is amoral question in all its aspects." 4 So 

* said Henry Bergh, a wiry radical with greasy hair and 

a walrus mustache, in a speech to New Yorkers in Feb- 

ruary 1866. Bergh was trying to call attention to the plight of the 
many “mute servants of mankind.” He was talking about animals, 
and particularly the glum, huffing horses that pulled carriages and 
streetcars full of people around the city while being mercilessly 
whipped and bludgeoned by the men holding the reins. I Bergh was 
single-minded and belligerent about his cause, not just delivering 
impassioned, spittle-spraying speeches but walking the streets of 
New York, day and night, like a half-crazed vigilante, instigating 
vicious shouting matches with any drivers he spied abusing their 
horses. When he realized horses were frequently driven to the point 
of dehydration, he went around the city installing drinking foun- 
tains for them too. 1 Soon, Bergh founded the American Society for 


MR. KNOW-IT-ALL 


CHRISTOPH NIEMANN 


the Prevention of Cruelty to Animals—the 
ASPCA. He began operating America's first 
horse ambulance, along with a specially built 
horse-lifting harness-and-gurney contrap- 
tion, so he could medevac injured animals off 
the street. (Bergh, recognizing the irony of 
ahorse-drawnhorse ambulance, gave those 
ambulance-pulling horses their own in-house 
vet staff.) Eventually, Bergh's society opened 
anelaborate horse emergency room on New 
York's East Side. An injury that required sur- 
gery? The ASPCA had your horse covered— 
and all free of charge. Often, the society 
treated animals whose owners couldn't possi- 
bly afford similar health care for themselves. 

How did New Yorkers respond to this show 
of empathy and justice for horses? They did 
not like it one bit. As one writer put it, Ber- 
gh’s organization “came into existence amid a 
very storm of disapprobation, with rumbling 
jeers and imprecations from the vulgar and 
debased." And it's easy to understand why. 
Compassion can be threatening. It was easier 
for everyone to keep regarding those snort- 
ing, hairy beasts as whippable and beatable 
and generally beneath our sympathy—as 
soulless engines instead of living beings. 

Fast-forward 150 years. Mercifully retir- 
ing the last few remaining carriage horses in 
New York was a signature promise of mayor 
Bill de Blasio's campaign. Meanwhile Martha 
Stewart recently penned a hostile letter to 
the mayor after the mysterious death of an 
18-year-old carriage horse named Tickles. (7T, 
along with thousands of New Yorkers who are 
concerned for the city's horses, eagerly await 
answers," she wrote.) Here are reputable peo- 
ple at the top of civil society, advocating for 
the rights of horses. The fringy, ludicrous- 
seeming Berghian view of urban horse wel- 
fare isn’t so fringy and ludicrous anymore. 

Irealize horses no longer drive us around. 
But your question suggests we are hurtling 
toward a similar crisis of conscience with the 
new breed of creatures that do. What kind of 
consideration do we owe these Lyft and Uber 
drivers? Are they, in fact, less than human? 
Are they more than horse? And how much 
less or more, exactly? 

These are moral questions, in all their 
aspects—just as they were for Bergh. And yet 
I think they are actually far easier to answer. 
Because no one ever paid a horse 20X surge 
pricing—no one paid the horses at all. Sit 
wherever you want. [ll 
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It takes a special kind of compass to understand 
the present and navigate the future. 
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Fridgewatching 
The future of online video 
is awesomely boring. 


BY CLIVE THOMPSON 


WHEN THE STREAMING apps Periscope and Meerkat went live earlier 
this year, a strange trend emerged. People started broadcasting the 
contents of their fridges. @ Yes, their fridges. They’d stand in their 
kitchen and tour through their milk and odd leftovers. And when they 
weren't peeking inside their fridge, their viewers would demand they 
do so, using hashtags like #showusyourfridge. (Even NASA astronaut 
Chris Hadfield felt the pressure during a livestream, when people 
in his audience typed, "Tell us about space fridges!") Whenever 
anew tool comes along, high tech pundits write hyperoxygenated 
riffs on What It All Means. They're fascinated by high-stakes money 
questions. Sothe questions about livestreaming were mostly about 
fame and profit. Will people use it to create new forms of celebrity 
stardom? Will they upend news-gathering or political campaigning? 
Will they pirate movies in real time? 4 Nope. They'll use livestream- 
ing in the same way every new technology is used—to do things that 
nobody expects. Things like #showusyourfridge. @ The real signif- 
icance of a new medium isn't in how already-famous people use it 
or how businesses use it. It's in the mundane uses. You'd think we'd 
have learned this lesson by now. When a new form of communica- 
tion suddenly becomes cheap and easy, people don't merely copy the 
stuff on TV and in Hollywood. They do new things. Weird things too, 
which violate previous ideas about aesthetics and utility. 1 For most 





ZOHAR LAZAR 


of the 20th century, shooting and distributing 
video was so expensive that people used it 
mainly for profitable, high-stakes purposes: 
TV, movies, instructional video. When digital 
cameras and YouTube made it cheap, people 
began shooting things that previously would 
have seemed wasteful or silly: reaction shots, 
unboxing videos, extended cuts of puppies 
sleeping. The future of online video was never 
The Sopranos. It was Warhol’s Empire, eight 
hours of the Empire State Building. 

Sure, livestreaming will create hit shows 
and celebrities that resemble those in tradi- 
tional broadcasting. It already has. Twitch.tv, 
asite where you can broadcast yourself play- 
ing videogames live, has 1.5 million broad- 
casters, many of whom have audiences so big 
that they get sponsors and doit for a living. 

But the other 99 percent—the long tail of 
users—are streaming to a tiny handful of 
people (a median of two, according to one 
study). Those tiny groups aren’t an economic 
powerhouse. They aren’t celebrities. They’re 
something more consequential: a cultural 
shift. They’re creating a new form of social- 
izing, using Twitch to hang out and shoot the 
breeze, across state lines or even time zones, 
with videogames as the glue. Even the folks 
who made all this software didn’t see it com- 
ing. “It’s an emergent behavior,” Twitch VP 
of marketing Matthew DiPietro says. 

You can see similarly unexpected small- 
group behavior on Meerkat. “We had one 
woman teaching a workout, and as people 
typed questions she’d alter her workout,” 
Meerkat community director Ryan Cooley 
says. “The people watching the show are 
basically cocreating it.” Houston program- 
mer Adam Wulf streamed himself for two 
weeks while coding an iPad game. On average, 
only 10 people were watching at any given 
time. But, Wulf says, knowing they were there 
improved his work. While *talking aloud" 
through a problem, he'd hit on a cool new 
solution, and the pressure to perform made 
him more decisive. *People were watching, 
sol wanted to get it done—I got better at cut- 
ting out features and paring it down,” he says. 

These are audiences so small that they 
redefine niche. It’s not something of inter- 
est to a small number of people—it’s an 
uncountable number of somethings of inter- 
est to an infinite number of people, mundane 
inthe aggregate but individually compelling. 
Not one fridge—but all of them. [T] 
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MODERN 


CARE WORKS BETTER 
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People. Technology. Data. Action 
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HEALTHIER IS HERE 


Who has the biggest impact on our health? The doctor, the 
pharmacist, the health plan, public policy? To power modern 
health care, we believe the answer is all of the above and more. 
After all, the only way to treat the whole person is to engage the 
whole health system. As a health services and innovation company, 
we're connecting every part of the system by combining data 
and analytics with technology and expertise. Because when 

it comes to making Healthier happen, we're all in this together. 
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Morgan Stanley 


Capital Creates 
The Next Episode 


Great entertainment enriches our culture. When Netflix E / 
wanted to produce original programming and expand " [ 
internationally, Morgan Stanley helped secure the funds. 

The financing helped Netflix become the world's leading 

Internet television network. Netflix has grown to more than 

57 million streaming members in nearly 5O countries and 

changed the way we watch TV. From the writers' room to 

your living room, were helping fund the culture that makes 

us think, question and feel more. Capital creates change. 
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morganstanley.com/netflix 








Netflix has grown to over 57 million streaming members in neany Им... 
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USAG T-HANDLE 280 T HEXAGON KEY SET 


THE TOOLBOXES of pro bike mechanics are a thrilling glimpse into a 

' world of organization and obsessiveness. | work on my own bikes, 
but | don't have the spectrum of perfectly arranged tools a profes- 

* sional uses to keep riders tearing along the race route at top speed. 

4 What do have is the same set of stunning Allen wrenches that many 

- ProTour mechanics rely on—these USAG T-handle hex keys. The 

Í precisely machined ends keep fragile bolts from rounding off, and 
the USAGs have a magical balance that shows how thoughtfully x 

: each one was designed. | can't climb like a true contender, but at : 

= least | can work on my ride with the same tools. —MARK MCCLUSKY 
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Milwaukee M18 
*2-Inch Compact 
Brushless Drill 




























BEST FOR: Well- 
versed remodelers 
who require power 
and versatility 


With the M18's two- 
speed transmission 
and 18 clutch settings, 
you can go from sink- 
ing deck screws to 
mounting drywall in 
seconds. It has plenty 
of torque for drilling 
through rugged mate- 
rials like metal, and 
the Yinch all-metal 
chuck accommodates 
a wide variety of bit 
sizes. An efficient 
brushless motor will 
let you drill for days 
without recharging. 


$199 
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Black & Decker 

20V Max Lithium 
Cordless Drill Ж 
With AutoSense 














BEST FOR: Budding 
Bob Vilas who stip 
too many screws 


A rare blend of smarts 
and power makes 
this 2.7-pound rig the 
perfect drill for aspir- 
ing DlYers. In lieu 
ofa standard manual 
clutch, an onboard 
i sensor adjustsstie qm 
- T torque and signals 
the motor to stop 
when the screwhead 
reaches the material 
you're driving into. 
That means perfectly 
flush fasteners, clean 
surfaces, and fewer 
stripping accidents. 
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"Only technology can give everyone 


the opportunity to learn.” 


SUGATA MITRA, 
SCHOOL IN THE CLOUD 


MAKE HUMAN 


THERE’S NO TIME LIKE THE PRESENT TO SHAPE THE FUTURE. 





NOKIA AND WIRED took the maketechhuman conversation to Sugata Mitra, Professor 
of Educational Technology, Newcastle University in the UK. Mitra is best known for his SOLE 
(Self-Organized Learning Environments) experiments in India, which proved that kids will 
teach themselves—and each other—if only given access to computers. Mitra has since started 
School in the Cloud, an online learning platform that puts Mitra’s theory into global practice. 
“Our minds are our greatest strength and our gravest danger,” says Mitra. “We need to 
understand the mind, the brain and consciousness. We need to find out not just how we learn, 
but why we learn. In that lies our purpose.” 








At Nokia, our focus has always been on 
-«' making the possibilities of technology serve 
people, and so we believe that we would all 
benefit from a discussion, open to everyone, 
4 ` 'that addresses how technology should shape 
E ` ou world, our societies and our lives. » 


company.nokia.com/maketechhuman 


i d oes 
the Dast? 


* Agree, or not? : ele ag 


#maketeéhhuman NOKIA 
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THE CÔR™ THERMOSTAT FROM CARRIER® 


The First Smart Thermostat That Lives Up to the Name. 





carrier.com/cor 


T [2] Е E] I N s I D E R Join our growing community of Insiders for access to 
the latest ideas, intelligence, events, and promotions. 
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It's Here: Smarter Home Security 


24/7 Protection. Exceptional Savings. No Annual Contracts. 


WHAT ARE YOU GETTING 
READY FOR? 


CNET calls SimpliSafe “better, smarter home 
security...an outstanding value.” Unlike most 
alarm companies, SimpliSafe has no long- 





term contracts. You get award-winning 24/7 


protection — for less than half what traditional 





i edgeshave.com 
companies charge. @ SimpliSafe 
CUJE, 
GET 10% OFF 
SimpliSafe.com/Wired 
TODAY 
VISIT US ONLINE AT WIREDINSIDER.COM + FOLLOW @WIREDINSIDER ON TWITTER + LIKE WIREDINSIDER ON FACEBOOK 






D.I.Y. ` . PODCASTER 


* 
s 
P 
° Е it. 


ж 





* Your.audience thirsts for your thoughts. ^ 
This pro-level. equipment will ensure: ` ul 
your oratories are recorded with СЕУ 
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. Héii Sound 
_ PL2T Topless 
“Boom Mount 


A silent boom is 
important when 
you're tweaking its 
position. The Heil 

is as quiet as they 
come. t supports the 
heaviest of micro- 
phones, uses internal 
springs for effortless 
adjustment, and has 
a hollow channel to 
hide your,mic cable 
and calm your OCD 
beastwithin. 


$120 


unmatched clarity. —DAN BENJAMIN ; 
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Sony MDR7506 
Professional 
Headphones 


Regular head- 
phones for listening 
tosmusic can color 
the sound—exactly 
what you don't want 
when recording and 
editing. Your goal is 
accurate audio repro- 
duction, and the 
MDR7506s deliver 
like no other atthis 
price. You'll appreci- 
ate their light weight 
and pro style too. 


$130 


4 

Focusrite 
Scarlett 6i6 

This pre-amp/USB 
interface combo sits 
between your mic and 
computer to cleanly 
convert your voice to 
digital data. It offers 
solid gain (input level) 
with low noise, and 
you can connect two 
mics at once. Also, 
the lights and knobs 
look pretty legit. 
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Shure SM7B 
Vocal Microphone 


A good mic will 
capture your dulcet 
tones while reject- 
ing background 
noise and forgiv- 
ing your less-than- 
perfect technique. 
Shure's SM7B—the 
long-running stu- 
dio champ—has a 
built-in shock mount 
to silence vibrations 
and includes two 
pop covers for tam- 
ing those plosives. 


s 

Advantus 

Call Bell 

You may find this to 
be the most versatile 
toolin your podcast- 
ing utility belt. Make 
а good. point? Тар 
the bell. Your guest 
correctly answers a 
trivia question? Tap 
the bell. Successfully 
identify the latest 
Internet meme? The 
bell will be waiting. 
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ultimate DIY product. It can fix 
alawn chair, fasten a strap to a 
guitar, or be crafted into a wal- 
let. Astronauts swear by it too: 
Tt Was a key component in the 
repairjob that saved Apollo 13. 


IN 1943, Vesta Stoudt had ajobin a munitions fac- 
$7perroll 


tory where ammo cases were sealed with paper 
tape and melted wax. Worried the cases were too 
hard to open on the battlefield, Stoudt proposed 
a fix: Use waterproof cloth tape instead. Johnson 
& Johnson adapted surgical adhesive tapes to 
Stoudt’s specifications, and soldiers eventually 
repurposed the stuff for tent and boot repairs 
contractors employed it to hold together heat- 
ing vents, and it came to be known as duct tape. 
But that was just the start. The combination of 
materials—a moisture-resistant layer of polyeth- 


This universal repair solution owes its existence 

(they dubbed it 100-mph tape because it could 
hold together a speeding jeep). After the war, 
ylene, а strength-giving cloth mesh, and a sticky, 
rubber-based adhesive—have made duct tape the 


to a Navy mom from Illinois. -JONATHON KEATS 
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OLYMPUS 








Get a camera 
that's not a drag. 


Images shot with the Olympus OM-D E-M5 Mark II 
with the M.Zuiko 12-40mm lens 


Dramatization by Olympus Visionary, John Sterling Ruth 


Stop shooting with yesterday's camera. 


Introducing the new OM-D E-M5 Mark II. Get pro-quality, blur-free images 


and video from a small and powerful system. It outperforms camera systems 


nearly twice its size. Get all the details at getolympus.com/em5markii. 


GET POWER. GET PORTABLE. GET OLYMPUS. 


ZUIKO 


E-M5 Marki LENS SYSTEMS 









































fine, but it's soulless. Ihad wanted 
a truck, and Christine, who learned 
o driveinan old F-150, would have 
been cool with one too. 
So what stopped us? Even the 
smallest of the latest “small” trucks 
are huge, and we live in a city. The 
odern equivalent of my old pickup 
is bigger in every dimension: more 
than a foot longer and 1,600 pounds 
atter. It occupies the same space in 
Toyota’s product line, but it's not 
for the same person. 
Anew Tacoma hauls more, pulls 
more, and stands up to more than 
my dear departed ride did. It also 
hauls more, pulls more, and stands 
p to more than a regular person 
needs. I’m not a ranch hand, Pm а 
yuppie carting my hobbies around. 
So there I am: making runs to 
Lowe's, laying down blankets in the 
back of the compromise-mobile, 
ondering why nobody makes a 
mall small truck anymore. 
The answer, of course, is that com- 
panies do; they just don't sell them 
nthe US. The Fiat Strada, available 
n Europe, where safety and emis- 
sions standards are ssimilartothose 
of the US, is a full 3 feet shorter 
han a fresh Tacoma. And it looks 
like an angry tapir-bot—totally 
he style I'm going for. Come on, 
automakers, there's a market here! 
Or maybe not: *In 1994, small 
trucks were 8 percent of the US 
auto market. As of last year, they 


Á were 1.6 percent,” says Mike Levine, 
y communications manager for Ford 

Trucks, whose 2015 Ranger is small, 

capable, dope-looking, and not for 

sale in America. But I just need 

something for lugging around old 

motorcycle parts, garden supplies, 


and half-ass home-built furniture. 
“People who want a compact vehi- 
cle that can haul have a lot more 
options,” Levine says, and it’s true: 
You can get a minivan or a cross- 


D.LY. JOE BROWN 





Dear automakers: Sell me a city-friendly ride that’s big enough for my projects. 


Iusedto own a pickup—a Toyota SR5 from the early '90s, back when you could still over like I did. So it makes sense 
get something smaller than the Leviathans stalking around new-car lots today. While for companies to focus on capable 
I was out of town, I lent the truck to my friend Jonny. He crashed it into a taxi while trucks for ranchers—after all, more 
I was on my first date with the woman I would marry a couple of years later. 1 The than half of this country’s 2.3 bil- 
insurance company totaled it, and I bought the most similar thing I could afford: an lion acres are used for agriculture. 
old SUV with a rusty bumper. It did what I needed. You could jam a sheet of plywood It’s still a bummer, though, and 
inthe back, and its unfussy interior seemed impervious to the grime-caked tools I the number of very shiny pickups 
regularly threw into it. The lady andItook our first road trip in that old 4Runner, and onthe street makes me feel not- 
then I sold it to Jonny's brother when I moved to New York City to live with Chris- alone in wanting a truck that won't 
tine. 1 We've since moved to California, and I want my damn pickup back. I mean, not see the hardest duty. This is not 
that truck; it’s in heaven. But I still want arig I can use to haul stuff around. Now that I market research, I know, but come 
have less time and alittle more money, though, on! Attention automakers: Please 
Idlike something that always starts and doesn't sell your small trucks in America. 
need youto blipthe gas pedal to get it into third And while I'm pleading, can you 
gear. 1 We recently got a new vehicle—an Acura make one of them electric? Ш 
RDX, which is a small and anodyne SUV that's 

as inoffensive as a chocolate chip cookie. It's Email joe(QWIRED.com. 
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The More 
You Help. _ 


Fun-raising... 
foran awesome cause. 
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Play it safe with your network, 
not your thinking. 


Learn how you can lock the door on your critical data, 
while keeping your window of innovation wide open with > 
windstream. 


Windstream Network Security Solutions. 
windstreambusiness.com/security smart solutions. personalized service. 
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Inside the Magic Factory 


py Alex French ana 
Howie Kahn 





The definitive oral 
history of ILM, 

the special effects 
powerhouse that 
revolutionized 
moviemaking and 
changed entertainment 
forever. 
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No one wanted Star 
Wars when George 
Lucas started shopping 
it to studios in the 
mid-1970s. It was the 
era of Taxi Driver and 
Network and Serpico; 
Hollywood was hot for 
authenticity and edgy 
drama, not popcorn 
space epics. But that 
was only part of the 
problem. 


As the young director had conceived it, Star 
Wars was afilmthat literally couldn't be made; 
the technology required to bring the movie's 
universe to visual life simply didn't exist. Even- 
tually 20th Century Fox gave Lucas $25,000 
to finish his screenplay—and then, after he 
garnered a Best Picture Oscar nomination 
for American Graffiti, green-lit the produc- 
tion of Adventures of Luke Starkiller, as Taken 
From the Journal of the Whills, Saga I: The 
Star Wars. However, the studio no longer had 
a special effects department, so Lucas was 
on his own. He would adapt, and handily: He 
not only helped invent a new generation of 
special effects but launched alegendary com- 
pany that would change the course of the movie 
business. «Industrial Light & Magic was born 
in a sweltering warehouse behind the Van 
Nuys airport in the summer of 1975. Its first 
employees were recent college graduates (and 
dropouts) with rich imaginations and nimble 
fingers. They were tasked with building Star 
Wars’ creatures, spaceships, circuit boards, 
and cameras. It didn’t go smoothly or even 
on schedule, but the masterful work of ILM’s 
fledgling artists, technicians, and engineers 
transported audiences into galaxies far, far 
away. 1Asit turns 40 this year, ILM can claim 
to have played a defining role making effects 
for 317 movies. But that’s only part of the story: 
Pixar began, essentially, as an ILM internal 
investigation. Photoshop was invented, in part, 
by anILM employee tinkering with program- 
ming in his time away from work. Billions of 
lines of code have been formulated there. Along 





ALEX FRENCH (@frenchalexm) and HOWIE KAHN 
(@howiekahn_) wrote the oral history of The Right 
Stuff in issue 22.12. 





the way ILM has put tentacles into pirate beards, turneda man 
into mercury, and dominated box office charts with computer- 
generated dinosaurs and superheroes. What defines ILM, how- 
ever, isn’t asignature look, feel, or tone—those change project 
by project. Rather, it’s the indefatigable spirit of innovation that 
each of the 43 subjects interviewed for this oral history men- 
tioned time and again. It is the Force that sustains the place. 
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Origin Story 
“Forget the Industrial and the Light— 
this is going to have to be Maaic.” 


Lucas had been toying with the idea of what he called a “space opera-fantas 
thing"—and had even hired artist Ralph McQuarrie to sketch out some of hi. 
ideas—but he was hamstrung by technical constraints. 


George Lucas (founder):I knew it was going to move very fast, with lots of pans an 
this giant space battle at the end. Only in those days, you couldn’t do that. 
thought, “We'd better figure it out.” It was destined to be my undoing. 

Dennis Muren (creative director): Fewer movies were being made. Occasionall 
studios would make effects films: an Earthquake here, a Towering Inferno} 
there. But there was no future. 

Steven Spielberg (director, producer): George said, “I’m going to figure this out 
one month at atime.” 

Lucas: We hired a handful of people—a lot of young kids, basically. Very few of 
them had worked on a feature film. 

John Dykstra (VFX supervisor): I got a call from George and we met at a bungalow, 
on the Universal lot. He wanted Star Wars to feel like it was shot with a wor RR 
War II gunsight camera, to have that sense of intimacy with the action. 

Lucas: I wanted to set up shop in San Francisco, but there was no film processing 
lab, so John insisted we stay in Los Angeles. We found an industrial e 
house space in Van Nuys, next to the airport. 

Steve Gawley (model maker/supervisor): There was no interior; our walls were 
two-by-fours, Visqueen stapled onto them. Every once in a while we'd get 
crazy with the music—the big record was Fleetwood Mac's Rumours—and 
you'd have to turn it down because the walls were plastic. 

Lucas: We had about 45 people working for us. The average age was 25 or 26. 

Charlie Bailey (creature and model maker): Everybody there was an industrial 
designer or architect or engineer. 

Gawley: Across the street was a military surplus store. We bought a lot of used, 
obsolete things there to use in our models because we were trying to stretch 
the dollar. 

Lucas: We were working on the articles of incorporation and we said, “What are we 
going to call this thing?” We were in an industrial park. They were building these 
giant Dykstraflex machines to photograph stuff, so that’s where the “Light? 
came from. Inthe end I said, “Forget the Industrial and the Light—this is goin; 
to have to be Magic. Otherwise we're doomed, making a movie nobody wants." 

Dykstra: The warehouse was probably 1,300 square feet and smelled like a gym locker. 
It was hotter than hell. If you lit a model with 6,000 watts, you could get to 
130 degrees. 

Lorne Peterson (model maker, model shop supervisor): Somebody found a big 









GROOMING BY AMY LAWSON/ARTIST UNTIED 


When George Lucas set about assembling his own special effects shop, 
it didn’t have a name or a mission—beyond making Star Wars happen. 
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water tank, and we filled it with cold water. We'd 
dip in during break time. 

Dykstra: At the surplus store, we got an escape slide 
from a 727. You'd put alittle Wesson oil and water 
on there—it made for a hell of a good Slip N Slide. 

Gawley: Sometimes inthe afternoon we'd duck out with 
our bag lunch and three golf clubs. In an hour we 
could knock out six or seven holes, but we ran in 
between. 

Peterson: We also got an oxygen tank. I'd think, “God, 
it doesn't seem to do anything, just kind of smells 
different." But after, people in the hallway would 
ask me, “What are you smiling about all the time?” 

Gawley: The studio finance people thought we should 
shut down. They called us the country club. 

Dykstra: Our reputation wasn't stellar, because we were 
breaking a lot of rules. But at the same time, we 
were there at З o'clock in the morning when those 
studio guys were asleep in their beds. 

Peterson: The shots were not happening very fast. 

Dykstra: It was animpossible number of shots for an era 
in which none of the equipment or the processes 
that were used to produce the film existed. It was 
overwhelming. It took almost a year just to get the 
camera going. 

Lucas: The budget for the whole movie was $9,999,999. 
The visual effects budget was $2 million. The cam- 
era was probably going to cost $400,000. 

Dykstra: We built cameras using all kinds of weird tech- 
nology. We built computers. We designed and built 
our own electronics from scratch. 

Gawley: The track for our camera was probably about 
3 or 4 feet wide and 40 or 50 feet long. 

Dykstra: It was nice of them to name the camera after 
me, but it was obvious that every one of those guys 
made some contribution to the system that became 
known as the Dykstraflex. 

Peterson: George was disappointed when he came back 
from filming in England. 

Lucas: Those guys didn’t quite understand the critical 
nature of making a movie. You can’t be a day late; 


“We built cameras using all 
kinds of weird technology. 
We built computers. We 
designed and built our own 
electronics from scratch." 








it just doesn't work. It all fits together into a giant mosaic. All the pieces 
have to fall together. 

Spielberg: I saw the film in a rough cut. No effects, just black-and-white World 
War II newsreel footage George had cut in to show where the star wars were 
actually occurring. 

Lucas: We had 800 shots to get through. They'd spent a year and a million dol4 
lars and had one shot—a cannon going boom, boom, boom. said, “OK, at leas 
we're on our way." This was in August 1976. The film came out in May 1977. 











2 
A New Home 


“Were here to do stuff." 


The movie was an immediate hit—but Lucas left for a Hawaii vacation soon 
after it premiered, so he didn't realize the scope of the phenomenon unti 
friends called him a week later. When he returned, he decided to finally relo 
cate his budding effects shop to Northern California. Not everyone woul 
make the move with him, it turned out—including John Dykstra. 


Lucas: Before that I was completely burned out, so I didn't really care. But then 
began to say, *Gee, I could do the sequels." We got a place in San Rafael an 
started moving. 

Gawley: Twenty people moved up. Our assignment was to set it up again. 

Spielberg: On Kerner Street. 

Bailey: The sign, which we kept from the business that was there before, said 
Kerner Optical. But we were under siege. There were people going through our 
dumpsters at night. Guys would pose as flower deliverers just to get inside. 

Cary Phillips (research and development supervisor): Kerner was an absolute 
dump. But it was infused with this sense of *we're here to do stuff." 

Kathleen Kennedy (cofounder, Amblin Entertainment): Jerome's Chocolate Chip 
Cookies was behind us. The smells would just waft in. 

Muren: John was completely different from George. Skilled at the electronic sid 
but sort of a let's-wing-it type. 

Dykstra: I wasn't interested in going to San Francisco. I wasn't invited. 

Muren:Ihadn't heard from George and other people had, so I called his producer, 
Gary Kurtz. He'd been afraid to talk to me about it because he thought I was 
in alliance with John. And I said, “I’m not. I'd love to come.” 

Peterson: 40 years later ... 

Spielberg: The person with the most Oscars alive today is Dennis Muren. 

J.J. Abrams (director, producer): Working with Dennis is like playing guitar 
with Paul McCartney. You can't believe you're getting to collaborate with him. 

Muren: The Empire Strikes Back was the hardest film I’ve ever worked on. We 
had to train people to do work that we barely knew how to do. 

Lucas: The big challenge on Empire was Yoda. We knew how to fly spaceships; 
the thing we didn't know how to do was have a 2-foot creature make yo 
believe that it was a real live thing and not just a Muppet. 

Ron Howard (director, producer): I remember going over to the old warehouses 
he'd rented, and what they were doing on Empire was jaw-dropping. I fel 
absolutely like the kid who'd gotten into Santa's workshop at the North Pole. 

Spielberg: It was just a great place to hang out: mad sound scientists, mad visua 
scientists, and in between shots we'd go set off M-80 firecrackers betwee 
buildings and shake up the whole neighborhood. I was in my early thirties, 
andit was the most fun playground I had ever been to. 
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The Computer Age 
“I had no idea what the hell he was talking 
about. It blew my mind." 


Given Lucas and Spielberg's friendship, ILM had a 
strict policy to never turn away the director's proj- 
ects, so the years after Empire were full of Spielberg 
productions. That era also saw the beginning of 
ILW's switch to digital effects. 


Lucas: We did Raiders and then E.T. That's when I 
realized we could actually make a go at a real com- 
pany, not just working on Star Wars. 

Muren: We made it through two years without a Star 
Wars film. I think we did five films in that time. 
Dragonslayer was when we managed to make 
stop-motion animation look more real than it had 
before, by putting blurs on it. 

John Knoll (chief creative officer): The dragon looked 
like it was alive. How were they doing that? 

Muren: We had a miniature dragon Phil Tippett had 
made, and we programmed it at slow speed instead 
of having an animator moving one frame at atime. 
We got a Technical Achievement Award for that. 
We called it “go motion.” A lot of people still think 
it’s the best dragon that’s been done. 

Ed Catmull (president, Pixar): George wanted to bring 
high technology into the industry, so I got a call 
out of the blue with the opportunity of a lifetime. 

Lucas: І started what I called the computer division: 
Ed, Alvy Ray Smith, and a whole bunch of MIT 
guys Ed knew. We brought them in and put them 
in a building next door to ILM. ILM didn't want 
anything to do with them. 

Catmull: I joined in July of ’79. I worked in George's 
office for the first several months because he was 
off shooting Empire in London. 

Lucas: I gave him a list of things I wanted to build: a 
digital editing system, a sole-purpose graphics 
computer. It was a visual computer—the Pixar. 
The first thing we ever did with it was a little piece 
from Star Trek II, when they convert a barren planet 
into a fertile one. 

Catmull: The goal was to get it so you could mix computer- 
generated images in with live action. The more 
momentous sequences in that sense were actually 
in Young Sherlock Holmes and The Abyss. 

Spielberg: John Lasseter created the shot in Sherlock, 
which was the Knight Templar jumping out of a 
stained glass window in a church and attacking 
the priest. 








Bill George (VFX supervisor): With the stained glass man, there were some 
really amazing things that gave you an insight into where computer graph- 
ics were heading. 


It was clear that CG could help make magic—but while Lucas saw the Pixar, 
computer as the way to make Yoda sword-fight, Catmull and his team 
wanted to use it to create animated movies. Ultimately the two division 
parted ways: ILM kept the team’s technology for its own use but sold th 
computer division to Steve Jobs as the company Pixar. Meanwhile, ILM’: 
stature and reach continued to grow; the company not only strengthene 














the Star Wars empire with Return of the Jedi, it also handled the special 
effects shots for Backtothe Future, Cocoon, The Goonies, and many othe 
"80s favorites. 


James Cameron (director, producer): ILM was the establishment, the big-bucks 
guys up on the top ofthe hill. If you were a big studio and you were doing a 
giant movie, you went with ILM. 

Bailey: With Howard the Duck, we went through a huge R&D project findin, 
the right feathers. A lot of us put in more than 100 hours a week. Each feathe 
had to be very carefully trimmed with surgical scissors—there are people 
credited as “featherers.” 

Lucas: Someday, I hope, Marvel will make a new version of Howard the Duck, 
and you'll see it could bea good movie. A digital duck will make that thing work. 

Knoll: If you were a new guy at ILM, they put you on the night crew—my shif 
was from 7 pm to about 5 am. In my free time I was working on an idea wit 
my older brother, a software engineer getting his doctorate at the Univer4 
sity of Michigan. Ultimately it developed into Photoshop. 

Muren: Somewhere around the time before we made Ghostbusters II and Willow, 
it seemed like we really hit a wall. CG had been floating around as this car- 
rot: It was promising all this stuff for like 10 years but wasn't really deliv- 
ering on it. 

Howard: But what a transformation we had to do for Willow. 

Lucas: In the script, a goat morphs into all kinds of animals and finally into ^n NN 
elderly woman. 

Howard:Iexpected it to be done the way werewolf transformations had always 
been done, with prosthetics and dissolves and cutaways. Dennis Murer 
wandered into our story conference one day and said, “I think we coul 
do the transformations a little more seamlessly. It wouldn't be shot in- 
camera, it would be in the computer." I had no idea what the hell he was 
talking about. It blew my mind. 

Colin Trevorrow (director, Jurassic World): When I was a kid, my dad brought 
me to Kerner Optical to be an extra in Ghostbusters II. I'm not sure if I rec- 
ognized how specialit was at the time. 

Cameron: Set the clock forward to 1988. I'm starting to do The Abyss. Ther 
was one sequence in that film that I imagined but couldn't figure out—th 
pseudopod sequence, the big water weenie that comes through the ship ап 
makes faces. CG was completely unproven. We didn't know how it could b 
integrated with film. 

Catmull: Pixar, as anew company, bid against ILM to do the effects for The Abyss. 
But Cameron gave the job to ILM, probably wisely, because if it didn't wor 
with the computer then he knew they could do it some other way, whereas| 
we only had one way of approaching the problem. 

Cameron: Dennis Muren was curious and excited and wasn't at all how 
thought the ILM guys would be. He helped produce this soft-surface char- 
acter: flowing, rippling, very complex. It became a pivot point in the his4 
tory of visual effects. 











(1, 2) Prototype animatronic 
heads for the Scoleri 
Brothers from Ghostbusters 
II (1989); (3) fiberglass mold 
to create a foam Roger 
Rabbit for on-set reference; 
(4) foam E.T. model used 
for chest-illumination 
shots; (5) miniature of 

the alien spacecraft from 
Cocoon (1985); (6) life-size 
fiberglass Davy Jones for 
Pirates of the Caribbean: 
Dead Man’s Chest (2006); 
(7) prototype animatronic 
head/performance 

helmet for Slimer from 
Ghostbusters ІІ. 
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Band of Outsiders 


*We did whateverthe fuck we wanted." 


» 


The Abyss, as Cameron puts it, was “a first date 
with ILM. The second date would be Hollywood's 
biggest-ever gamble on computer graphics. Enter a 
handful of mad geniuses with rock-star reputations. 


Cameron: Terminator 2 was the most expensive film 
ever made at that point, and it all hinged on this 
liquid metal guy. So now we're making, essentially, 
one of the two main characters of a $100 million 
movie a CG effect. That was really scary. 

Stefen Fangmeier (VFX supervisor): The graphics 
department was small, and the spirit was pioneering. 
These days you can buy allthis off-the-shelf software, 
but back then we invented everything as we went. 

Cameron: Spaz Williams and Mark Dippé helped solve 
these problems. 

Mark Dippé (VFX producer): We did whatever the fuck 
we wanted, and because we were from ILM, 
people gave us respect. 

George: Steve Williams had a motorcycle and played 
hockey, and all the guys who came in behind him 
wanted to be Steve *Spaz" Williams. Spaz and 
Mark Dippé weren't nerds with glasses working 
on computers. They were these unusual, freaky 
guys coming up with new technology and really 
brilliant ideas. 

Steve “Spaz” Williams (VFX supervisor): I used to sere- 
nade the machines with my bagpipes so they 
wouldn't crash. 

Dippé: We made so much noise that they put us in an old 
sound-mix bay with soundproof doors. We called 
it the Pit. 

Williams: We used to blast Beethoven and Alice Cooper’s 
Love It to Death. 

Alex Jaeger (art director): You would go down this 
really steep stairwell—down into this little dark, 
windowless room. 





Transformers, 2007 








Dippé: Robert Patrick, who played the T-1000, agreed to come be our puppet. He 
had to stand there, like being crucified, while makeup artists carefully 
painted all these lines on him so we could re-create everything on the com- 
puter. We digitized his face! It was so painful, but he was totally game. He 
went all the way, man. 

Fangmeier: There's that scene after the truck crashes and the T-1000 emerges— 
we wanted to have the flames reflecting off the alloy skin as the T-1000 walks 
through them. 

Gary Rydstrom (sound designer and director): When the T-1000 goes through 
the doors inthe mental institution? Turns out that if you hold a can of dog foo: 
upside down, the sound of that cylinder slowly coming out of the canis the per- 
fect combination of mud, metal, and suction. That sound effect cost 75 cents. 

Cameron: It always seemed like it was in the last 5 percent of the process that it 
came together. You'd see these wireframes, there was always this feeling like, 
“My God, we’re never going to get this." And then you'd go from a wireframe 
toagray surface. And you'd think, “Well, it’s kind of getting there.” And then? 
You'd just be shitting yourself. 
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The Digital Divide Grows 


“Stop-motion as a process is extinct.” 





Just as T2 work was wrapping up at ILM, another Spielberg production 
came through the doors, this one involving dinosaurs. As much as The Abyss 
and T2 had advanced the cause of CG effects, Jurassic Park would become 
a watershed moment—the demarcation between the days of antiquity and 
the byte-sized future. 


Williams: Dennis Muren took us across the street for lunch and said that there i 
this huge job coming in from Spielberg—something with dinosaurs. 

Phil Tippett (founder, Tippett Studio): After Empire, Га started Tippett Studio. 
Jurassic Park was a co-venture between Tippett and ILM. 

Jim Morris (former ILM president): Phil was gonna do the dinosaurs with stop- 
motion, and we were gonna composite them into the plates with the actors. 

Williams: We said, “Why don't we just fucking build the whole thing in CG?” The 
authorities here told me not to bother trying. But we knew digital was capa- 
ble of this shit. 

Dippé: We didn't have the go-ahead. Spaz and Stefen and I were fearless fools. 

Fangmeier: We went to the Oakland Zoo and filmed elephants and rhinos just to 
see how that kind of skin folds. 

Williams:Iwasriding my bike andIraninto a guy from Tippett's department. He 
says, “What are you working on?" I say, “I’m building the T. rex." And he 
goes, “What the fuck are you talking about? We're doing that!" He almost 
got physical with me. 

Tippett: Га done alot of studying with dinosaurs—Td made a stop-motion dinosaur 
film—so I had totally boned up on the latest paleontological ideas. 

Dippé: The CG dinosaur was accidentally shown to Kathleen Kennedy [one o 
Jurassic Park's producers ]. 

Williams: I finished a CG demo on Sunday night, and the next day Muren an 
Kathleen Kennedy came walking in and the T. rex walk cycle was playing o 
a big monitor. She stops and goes, “What's this?" I say, “I’m just messing 
around, just working on stuff." 

Dippé: After Kathleen saw the test, the decision was | CONTINUED ON PAGE 104 
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Orgrim, an orc from director Duncan Jones' 
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Part II 


“I imagine that someday 
I тау have a story written about 
my life and it would be 
good to have a detailed account of it.” 
—home/frosty/documents/ 
journal/2012/q1 /january/week1 


Thor 


The descent was stunning. Chris Tarbell, a 
special agent from the New York FBI office, 
was in a window seat, watching a green 
anomaly ina sea of blue asit resolved into 
Iceland's severe, beautiful landscape. On 
approachto Keflavik International Airport, 
he could now see the city of Reykjavik com- 
ing into view. And just beyond that, perched 
onthe edge of a moss-covered lava field: the 
massive matte-white box that housed the 
Thor Data Center. That's why Tarbell and 
two US attorneys had come all this way. 
Thor was the home of a computer with a 
very important IP address, one that Tarbell 
and his FBI colleagues had discovered back 
in New York—the hidden server for a vast 
online criminal enterprise called Silk Road. 

They'd been working on this case for 
months, as had federal agents across the 
country, in a wide-ranging digital man- 
hunt for Dread Pirate Roberts: the myste- 
rious proprietor of Silk Road, a clandestine 
online marketplace that functioned like an 
anonymous Amazon for criminal goods 
and services. Silk Road investigations had 
beenlaunched by Homeland Security, the 
Secret Service, and the DEA office in Bal- 
timore, where an agent named Carl Force 
had been working an undercover identity as 
aSilkRoad smuggler for more than a year. 

Tarbell and his team—known as Cyber 
Squad 2 (or CY2 for short and “the Deuce" 
for fun)—were relative newcomers to the 
case. The other agencies had dismissed the 
FBI, partly because of interagency bluster 
and partly because the traditional agents 


who thought casework was all guns and 
grime and grit had no respect for the egg- 
heads from cybercrime. But in the midst 
ofthis enormous law enforcement effort— 
mostly fruitless so far—Tarbell and CY2 had 
found the first promising lead in the case. 

Cybercrime agents spend alot of time 
at their desks, and it was exciting to bein 
the field. Down below they could see Ice- 
land’s fierce geology, all jutting rock built 
up from the water by volcanoes. Beneath 
the surrounding ocean are the massive 
cables that make the country an import- 
ant location for web traffic; the island is 
nearly equidistant between North Amer- 
ican and Europe, and its forbidding geog- 
raphy and climate reduce cooling costs 
and provide free geothermal power. One 
of the attorneys told Tarbell about Ice- 
land’s tectonic forces—the North Amer- 
ican and Eurasian plates, slowly tearing 





open a growing chasm. Really puts you in 
your place, Tarbell thought. 

Once on the ground in Reykjavik, Tar- 
bell and the lawyers met with their coun- 
terparts and explained why they’d come. 
Silk Road had eluded law enforcement for 
almost three years because it ran on Tor, 
a kind of cryptographic camouflage that 
made it nearly impossible to see the site’s 
users, vendors, or servers. Until Tarbell 
made a chance discovery. 

His investigation had started entirely at 
his desk with virtual gumshoe diligence, 
poking around Tor's IP publishing proto- 
col and spending time on Silk Road look- 
ingfor chatter about the site's security. His 
lucky break came from a thread on Reddit: 
Auser posted a warning that Silk Road's IP 
address was *leaking"—visible to other 
computers. Dread Pirate Roberts (or DPR, 
as he was often called) had been alerted 


to the problem by a user but ignored the 
warning. Silk Road's success was making 
DPR arrogant. He had let down his guard, 
confidently telling colleagues that the site 
would never be found. 

Tarbellthrew data at Silk Road, hoping to 
seetheleak. He entered usernames with bad 
passwords (and vice versa) and pasted data 
into input fields—all the while using regu- 
lar old freeware to analyze network traffic 
and collect the IPs communicating with his 
machine. Then he tested those. On June 5, 
2013, after staring at IP addresses for hours, 
Tarbell pasted one ofthem—193.107.86.49— 
intoabrowser and suddenly there it was: the 
Silk Road Captcha field. He showed it to fel- 
low agent Ilhwan Yum and to Tom Kiernan, 
the civilian computer technician who formed 
the technical backbone of the cybersquad. 
This was what the team had been waiting for: 
a misconfiguration somewhere on the site 
that revealed the real IP address of Silk Road, 
which Tarbell proceeded to trace all the way 
to the state-of-the-art facility in Iceland. 

Tarbell had been to the island nation once 
before and knew some of the officials at the 
meeting. There was an Icelandic prosecutor 
present—Tarbell was mildly distracted by 
howattractive she was, with her fitted skirt, 
secretary glasses, and hair ina bun—and 
an attaché from the US embassy. It’s a deli- 
cate thing, making requests of another gov- 
ernment—a US attorney had written up an 
official letters rogatory petition, requesting 
that Iceland honor the bureau’s investiga- 


RO S S PUT ON A BRAVE FACE. tive requests—but the Icelandic authori- 


ties were accommodating, and the meeting 


BUT BEHIND THE SCENES, SILK was over inan hour. Not long thereafter, an 


Icelandic police detachment entered the 


R OA D ° S SUCCESS B R 0 U G H T immaculate foyer ofthe Thor Data Center. 


What kindof data center has a foyer? The 

CONSTANT CRISIS F 0 R I T S C R E AT 0 R : kind that also has a gleaming glass front and 
aspotless floor and houses the world's first 

zero-emission supercomputer. Cybercrime 

forensics often means untangling wires 

from machines stuck in some basement. 

Thor looked like the future. Past the foy- 

er's key card entry was a former airplane 

Part 1 of this story on the Silk Road hangar mwhichsat " double-high shipping 
case appeared in issue 23.05; read it container, bright blue with silver ducts, 
online at wirED.com/silkroadpart1. full of servers. Inside were three rows of 
blades lined up floor to ceiling, flashing with 

blue lights. There was a chill in the air and 

the thrum of a thousand fans, all powered 

by Vulcan forces from the rock below. The 

Icelandic authorities found the correct box 








A USER CALLED FRIENDLYCHEMIST 

WAS Biackmarting DREAD PIRATE ROBERTS. 
ANOTHER USER VOLUNTEERED 
TO TAKE CARE OF THAT ТНВЕАТ—т 1 Fee. 


and discovered that it had a mirror drive, a 
duplicate set of contents. They pulled the 
mirror, returned to Reykjavik, and handed 
the drive to Tarbell. And just like that, he 
was holding Silk Road in his hand. 

Even on first glance the site's volume was 
surprising: On July 21, 2013, around the time 
Tarbell landed in Iceland, DPR’s account 
received 3,237 transfers totaling $19,459, 
which would give DPRan annualized income 
of more than $7 million. The data center also 
kept system logs for six months; they could 
see all the other computers that had recently 
communicated with this machine. It was an 
investigative windfall. 

After returning to New York, Tarbell 
started unspooling the electronic threads 
that led from the Iceland machine to com- 
puters around the world. They looked at 
traffic recorded for port 22—the encrypted 
connection where admins log in—and dis- 
covered several non-Tor IPs: a backup 
near Philadelphia, a hosting proxy server 
in France, a VPN in Romania. 

On the wall of the CY2 computer lab, 
Tarbell mounted an 8-foot sheet of plot- 
ter paper and constructed the classic crime 
investigation visual, with a skein of lines 
mapping the complicated relationship of 
leads and evidence. But rather than the tra- 
ditional godfather surrounded by his capos, 
this chart centered around a server in Ice- 
land and a sprawling cryptographic com- 
puter network. 

Tarbell was a visual thinker; he liked to 
see the connections. One of those connec- 
tions was to an IP address that was the last 


known login to the Silk Road VPN. Next to it 
Tarbell drew a question mark. A subpoena 
revealed the IP’s physical location: Café 
Luna, Sacramento Street, San Francisco. 


Joshua Terrey 


When Homeland Security agents showed 
up at Ross Ulbricht's front door in San Fran- 
cisco, his new roommates were surprised. 
They thought the quiet guy from Texas 
who’d just rented their extra room for a 
thousand bucks was named Joshua Terrey. 
The agents must have found that interest- 
ing, since Joshua Terrey wasn’t one of the 
nine names they’d found ina stash of fake 
IDs at the Canadian border customs office, 
all directed to this address and featuring 
Ross Ulbricht’s picture. 

Ross had moved into this house after 
leaving Austin, where he’d grown up as a 
smart kid from a suburban family with an 
adventurous streak. Ross was handsome, 
charming, and always an overachiever, 
studying physics and engineering on schol- 
arships. But he’d abandoned lab work to 
pursue an idea that brought together 
his technical smarts, entrepreneurial 
spirit, and newfound libertarian social 
philosophy: Silk Road. He’d come west, 


to the Mecca of startups, where he man- 
aged his powerful operation in secret. 

Even though Ross had only recently 
moved into this sublet in West Portal, a 
neighborhood of single-family homes and 
strollers, he’d scored the master bedroom. 
His roommates thought that the guy named 
Josh, who had answered their Craigslist 
ad, was acurrency trader. They did think it 
was weird that he had no cell phone, paid 
in cash, and was always on his computer. 
Neither friends nor family had any idea that 
Ross had a secret alter ego: Online he was 
Dread Pirate Roberts. Nor did they suspect 
that the young man who ran what began as 
a politically motivated black market had 
become the leader of a criminal organiza- 
tion, aruthless operator who had decided 
to kill one of his employees as retribution 
for theft (and as a sacrifice necessary to 
protect his political objectives). 

If Ross was nervous about being discov- 
ered when the Homeland Security agents 
interviewed him, he didn’t showit. He did 
not tell them he’d bought the colorful array 
of fake IDs so that he could covertly rent 
additional servers to deal with Silk Road’s 
exploding scale and security challenges. 
The IDs were high-quality counterfeits, 
holographic features and all. But now they 
were in the hands of the Homeland Security 


Inissue 15.05, JOSHUAH BEARMAN (Www. 
epicmagazine.com) wrote about the CIA 
mission to rescue six Americans during 
the 1979 Iran hostage crisis. The article 
was the basis for the movie Argo. 


agents at the front door. Ross was polite 
but knew he could refuse any questions. 

Before the agents left, Ross did volun- 
teer that *hypothetically" anyone could 
have shipped drugs or fake IDs to him viaa 
website called Silk Road. A strange thing to 
mention—and duly noted by the agents— 
but they weren't there to talk about Silk 
Road, whatever that was. The agents left 
and took the fake IDs with them. 

Ross was spooked by the visit. He moved 
again a short time later to another sub- 
let, in the city's Glen Park neighborhood, 
but decided to use his real name. One 
of his new roommates, Alex, liked Ross 
right away because he was charismatic 
and easy to talk to. 

And, Alex observed, Ross' focus was 
impressive. He wasn't the type of guy to 
procrastinate watching cat videos on his 
Samsung 700z. He didn't smoke or drink 
much, although he sometimes played his 
djembe, a west African drum and one of 
his few possessions. He never brought 
friends over and seemed not to have a 
single memento. Nor did Ross get mail. 
“Sometimes,” one roommate said to Alex, 
“T feel like Ross is hiding from someone.” 

Still, they couldn't have guessed that 
Ross, the new guy in their cheap share who 
liked giving hugs and hanging out shirtless, 
was sitting on their garage-sale furniture 
with that Samsung on his lap presiding over 
acriminal empire. 


Uneasy Lies the Head 


“Money is powerful,” DPR wrote to the Silk 
Road faithful, “and it’s going to take power 
to effect the changes I want to see.” By that 
time, DPR was a millionaire many times 
over, but those resources, he told his fol- 
lowers, were for the revolution. Freedom, 
after all, needs financing. 

DPR had founded Silk Road as a digital 
instantiation of the libertarian ideal: a 
frictionless marketplace where everyone 
had freedom as long as it didn’t impinge 
on someone else’s freedom. For DPR and 


the community that grew around him, Silk 
Road was about more than contraband; 
it was a movement. As Silk Road quickly 
grew, DPR's pronouncements became more 
grandiose. He wrote that *every single 
transactionis a victory" in weakening the 
*thieving, murderous" state. What began 
asabeliefin free choice came to sound like 
revolutionary dogma. 

It made for ambitious business plans. DPR 
wanted to expand his liberty-fueled brand 
into an empire, with his own Silk Road- 
affiliated bitcoin exchange, credit union, 
and encrypted communication service. 
Buoyed by quick success, DPR shared the 
heady enthusiasm of the licit startup world. 
Whereas he’d once considered selling Silk 
Road for $1 billion, he told a reporter ina 
rare, encrypted chat interview that Silk Road 
was worth 10 figures, maybe 11. 

But behind the scenes, Ross faced con- 
stant crises. There were technical problems, 
managementissues, a quickly changing mar- 
ketplace, and the volatility of bitcoin. There 
were scammers on the site. And evenas Silk 
Road made more money, the cost to main- 
tain it rose. Ross, feeling besieged from all 
sides, recorded his efforts in a log. 


04/03/2013 

Spam scams have been gaining trac- 
tion. Limited namespace and locked 
current accounts. 


Blackmail too was a problem. Hackers 
had figured out how to launch denial-of- 
service attacks on Silk Road, and DPR was 
forced to pay *protection" to the tune of 
$50,000 a week. In May 2013, hackers shut 
down the site for a week, and many users 
wondered if it was the work of a competi- 
tor. Atlantis, anew Tor-based illicit-goods 
bazaar, had just launched with a slick You- 
Tube trailer anda group chat with reporters 
inwhicha spokesperson named Heisenberg 
offered the serious burn that Atlantis was 
the “Facebook to [Silk Road's] MySpace." 


05/02/2013 

Attack continues. No word from 
attacker. Site is open, but occasion- 
ally tor crashes and has to be restarted. 


DPR’s own staff was growing, although 
it was hard to find reliable subalterns. Bat- 
man73—a dealer named Peter Nash in Aus- 


tralia—was a cokehead. Inigo ran the site's 
book club, which DPR appreciated, but was 
the kind of guy who lived part-time ona 
boat, smoked a lot of weed, and was as orga- 
nized as that lifestyle might suggest. DPR 
liked Libertas, though, and Smed was solid, 
offering rapid-response technical support. 


05/03/2013 
Helping smed fight off attacker. Site is 
mostly down. I’m sick. 


The burden of leadership was getting to 
DPR, and his fluctuating moods played into 
the theory that the moniker was actually 
operated by multiple people. DPR encour- 
aged this perception. In an interview with 
Forbes, he said that he was actually the suc- 
cessor to Silk Road’s creator. It worked. On 
Silk Road it became great speculative sport 
to decipher the many facets of DPR, with 
users believing they could even detect when 
the different DPRs took the reins. 

“You аге a busy guy. Actually I think you 
are going to kill yourself,” said a friendly 
message sent to DPR by a Silk Road ven- 
dor named Nob. “Take a vacation.” DPR 
believed that Nob was a Puerto Rican car- 
tel middleman named Eladio Guzman, but 
he was in fact DEA agent Carl Force. Force 
had spent more than a year developing 
his undercover identity on Silk Road in an 
effort to get close to DPR. They’d become 
confidants, spending nights chatting at 
such length that DPR trusted Nob when 
he needed enforcement muscle. 

It was Nob whom DPR hired to kill his 
employee, Curtis Green. Force then coerced 
Green into faking his own death as a ruse. 
Force was surprised to see DPR’s moral col- 
lapse up close, but then again, he’d seen this 
kind of thing before, during his younger 
DEA years in undercover. He too had expe- 
rienced the temptations that came with 
a double identity. In fact, his secret life 
as a hard-partying operator had nearly 
destroyed his regular life. He’d left all that 
behind and recommitted himself to Christ. 
The Silk Road case was his first undercover 
role since those days, and it was a big one. 
Because of his tenure online as Nob, Force 
was able to carry out the supposed “hit” 
on Green, setting DPR up for a murder con- 
spiracy indictment while at the same time 
cementing their relationship. Nob and DPR 
had become comrades-in-arms. 


Now Nob wanted to capitalize on DPR's 
apparent struggle. *You need a contin- 
gency plan," Nob wrote. Force hoped that 
the mounting paranoia would eventually 
allow him to orchestrate what DPR would 
believe to be an escape—right into the 
arms of the DEA. 

DPR confided his worries about *LE," or 
law enforcement, not realizing that he was 
talking to the DEA. That might have been a 
lapse in judgment in a realm that was full 
of speculation about narcs and informants. 
But DPR wanted to believe his friend Nob. 
Silk Road, after all, was built on DPR's con- 
fidence system. And besides, he was lonely. 
“Thave no one to share my thoughts with," 
DPR posted to the wider Silk Road commu- 
nity at one point. *Security does not per- 
mit it, so thanks for listening." 


05/26/2013 
Tried moving forum to multi .onion 
config, but leaked ip twice. 


DPRhad also gotten lazy with his oper- 
ational security. That diary he kept was 
a bad idea, for starters. Growing vanity 
had become a weakness. DPR's self-taught 
programming was catching up with him 
as well, leaving holes in Tor's invisibility 
cloak. And yet he would tell his admins 
there was nothing that could get traced 
backto them. When one user with a tech- 
nical background private-messaged DPR 
to warn him that he should know the pre- 
cise physical location of his servers, DPR 
brushed it aside. The tipster warned that 
the servers could be copied easily. 

Don't worry, DPR said. The servers are 
secure. 


Labla 


Back in New York, Kiernan was busy re- 
creating the entire Silk Road system in 
their lab. Once it was configured, Tarbell 
and his team could access the system as 
superusers—seeing Silk Road as DPR— 
and learn the site's mechanics, commu- 


ROSS THOUGHT te was INVINCIBLE. 
HIS HUBRIS HAD ONLY 
GROWN, EVEN AS warning sions 
FLASHED ALL AROUND HIM. 





nications, and structure. It was thrilling, 
of course, to fire it up for the first time. 
They wondered what they would see. Tar- 
bell could immediately appreciate DPR's 
sense of industry, how hard he worked to 
expand and manage the site under incred- 
ible duress. Tarbell thought: J guess he’s 
really earning that commission. 

It was impressive. Especially because 
Tarbell could tell that DPR was not a pro- 
fessional programmer. The server was a 
“noisy box,” clearly the work of an autodi- 
dact, acoding palimpsest that invited even- 
tual discovery. The pseudo code was full 
of comments describing various technical 
experiments that were often run on the live 
server. Kiernan and Yum found the private 
messages, the forums, a bitcoin escrow 
account (from which DPR extracted his cut 


every Saturday night), and the main bitcoin 
server showing all vendor transactions. 

They spent a lot of time in the lab, which 
they dubbed the War Room. It felt like col- 
lege finals week in there, every day. The 
group would churn through Silk Road mate- 
rial, bringing lunch in from the deli down- 
stairs and getting loopy by the afternoon, 
when Tarbell would call for a seltzer break 
and dance around with the bottle, singing 
the mellow gold classic “Afternoon Delight.” 
Over time the jokes got weirder, like when 
Yum put up a sign in the War Room that said: 
Labla. To the delight of the cybersquad, no 
one in the computer-illiterate realm of the 
FBI noticed that this was also leetspeak for 
some sensitive lady parts. 

While Yum and Kiernan worked on the 
machines, Tarbell combed through 1,400 





pages of DPR’s chat logs so as to really 
understand him. DPR was different things to 
different people, sometimes solicitous and 
businesslike, other times volatile and nar- 
cissistic. Eventually, he embraced murder 
as anecessary business practice. 

Reading through DPR’s correspondence, 
Tarbell was surprised to find evidence of 
more hired assassinations, this time a 
response to blackmailers. It was a com- 
plicated scenario, but what Tarbell put 
together was that a user called Friendly- 
Chemist was blackmailing DPR. Another 
user called Redandwhite, claiming to bea 
member of the Hells Angels, agreed to kill 
the blackmailer and, soon, others. For a 
handsome fee, of course. 


DREAD PIRATE ROBERTS 3/27/2013 
23:38 In my eyes, FriendlyChemist 
is a liability and Iwouldn't mind if 
he was executed ... Ihave the follow- 
ing info: 

Blake Krokoff 

Livesin an apartment near White 
Rock Beach 

Age: 34 

Province: British Columbia 

Wife * 3 kids 


Alwaysthe businessman, DPR first invited 
the Hells Angels to become vendors on Silk 
Road, suggesting that Redandwhite “read 
the wiki and forums." Thenthe two got back 
to the cost of murder. Hit men apparently 
get a commission, according to this Hells 
Angel, if the target owes money. And if you 
want it to look like an accident, rates go up. 
A “clean hit” would cost about $300,000 
(travel expenses included). DPR had sticker 
shock. After all, he’d only paid $80,000 for 
the Curtis Green hit. They haggled. 


DREAD PIRATE ROBERTS 3/31/2013 
8:59 Don’t want to be a pain here, but 
the price seems high. Not long ago, I 
hada clean hit done for $80k. Are the 
prices you quoted the best you can do? 
REDANDWHITE 3/31/2013 11:16 Tm 
sorry, but we can't do anything for 
that price. Best I can dois 150 and 
even that is pushing it. 


Intheinterest ofa *business relationship 
tobe" the Hells Angels agreed to $150,000, 
or1,655bitcoins | CONTINUED ON PAGE 106 
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He loves social media 
and is passionate 
about data analysis, 
email newsletters, and 
unmanned drones. 
wirep talks with 

Booker about his quest 
to drag the Senate into 
the 2ist century. 


Photographed on 
April 14, 2015, in 
Washington, DC. 








2 feet of snow on 
Newark, New Jersey, 
just after Christmas 
in 2010, Cory Booker, 
who was then mayor, 
carefully monitored 
the storm from his 
Twitter account. He 
responded to tweets 
from residents, and 
he mobilized city 
workers. And when 
resident Linda H. 
(@msxmasbaby) 
tweeted, “Is there 

NE city volunteers 2 
dig somel out? Pm 
going 2 have medical 
procedure done,” 

he showed up witha 
shovel. That’s the way 
Booker rolls. He was 
early to social media 
and has made prolific 
use of it (47,500 tweets 
and counting) to 
connect with voters. 
So when he arrived in 
the US Senate in 2013, 
he was dismayed to 
discover just how out 
of place he was when 
it came to his tech- 
forward approach 

to government. The 
legislative body 
seemed stodgy and 
alarmingly behind 
thetimes, even by 


government standards, 


he says. “When they 
told meIcouldn't sit 
onthe Senate floor 


When 


a blizzarc 
dumped 


with an iPad—that the 
technology wasn't even 
permitted—I breathed 
deep and knew that I 
was going to have to 
start pushing." To that 
end, he has recently 
teamed up with 
Missouri senator Claire 
McCaskill to ask for 
seven reforms. These 
include streamlining 
the requirements for 
email newsletters, 
letting Senate offices 
use analytics services 
to track social media, 
and adapting the 
Congressional Record 
toamore accessible 
XML format. There’s 
no telling how likely 
they are to succeed. But 
this heavy lifting won’t 
require asnow shovel. 
—JESSI HEMPEL 


WHY NOW? 





Iam very respectful of the 
Senate’s important traditions, 
but it also has to keep up 

with the times. 


WHAT CAN’T YOU 




























THE ANALYTICS 
INADVERTENTLY 


LAWMAKERS 
IDENTIFYING VOTEF 


PRIORITIES. 
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productive way. 
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A lot of things! 


WHAT’S THE DEAL 
WITH THE SENATE BAN ON 
SOCIAL MEDIA ANALYTICS 
TOOLS, WHICH COULD HELP 
SENATORS SURFACE ISSUES 
FROM CONSTITUENTS? 




















Right now, if I ask my 
constituents questions on 
social media, it’s treated 
as if it’s a poll. And that's 
just ridiculous. 


THE SENATE 
JUST WANTS TO PREVENT 
MEMBERS FROM USING 
ONLINE POLLING ASA 
CAMPAIGN TOOL. BUT 

















1992 
One Man’s Path A football 
player and 
to the class president, 
Senate Cory Booker 
completes 


bachelor’s and 
master’s degrees 
at Stanford. 
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COMMITTEE MEME 


easily searchabl 
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that alerts you e 
legislation that's 


BETTY IMAGES 


to you is being marked up in 
committee and when it makes 
it to the floor for a vote—and 
what poison pills might be 
slipped into it. 


DO YOU THINK THE 
AMERICAN PUBLIC IS 








thought it could help change the 
world’s view of Newark. 

Urban spaces are so often 
disrespected by traditional 
media—talk show hosts always 
make fun of cities. One night 
Conan O’Brien, who was then 
host of The Tonight Show, 


YOU ASKED 
THE SENATE TO APPROVE 
BUYING TARGETED 








WEB SO THAT YOU 
COULD COMMUNICATE 
MORE EFFECTIVELY WITH 
CONSTITUENTS. SO IF 











behind the rest of the 
government. Cloud-based 
services are less expensive, 
more secure, more efficient, 
and faster. The Department 
of Defense uses the cloud. 


ARE THERE 


MORE TECH-SAVVY THAN criticized Newark. YOU WANTED TO MAKE OTHER AREAS WHERE 
THE GOVERNMENT GIVES IT Irecorded a short response A SPECIFIC GROUP OF GOVERNMENT ISN'T 
CREDIT FOR? video and posted it to PEOPLE AWARE OF A TAX KEEPING UP WITH 


I don’t think there's that 
conscious critique going on. 
There are no digital natives in 
the Senate. There are Gen Xers 
like me who are starting to pop 
up, people born around 1970, 
who have a lot of experience 
using these tools. 

As mayor, when I gave more 
tools to my constituents to 
make their city better, they 
leaned into that. Residents 
knew if they tweeted me 
about a pothole it would 
be addressed. It became a 


YouTube, bragging about 
Newark, and thenI basically 
said, “By the power vested 
in me by the city of Newark, 
Ihereby ban Conan O'Brien 
from Newark Airport." My 
lastline was: *Try JFK, buddy." 
Conan responded on his 
show by banning me from 
the Burbank airport. The 
kerfuffle grew so big that 
Hillary Clinton, then secretary 
of state, told us in her own 
video, *The time has come to 
make peace." Conan and NBC 
ended up giving $100,000 to a 


BREAK, YOU MIGHT 
BE ABLE TO CONNECT 
WITH THEM MORE CHEAPLY 
AND QUICKLY THROUGH 
FACEBOOK ADS THAN 
IN A LETTER, 15 

THAT CORRECT? 


Yes, that tool would allow 
Senate offices to more 
effectively reach people who 
need government services. 
Sending letters to constituents 
is a waste of taxpayer dollars 
andit's not as effective at 
targeting the ones who actually 


TECHNOLOGY? ` 

We have an FAA that is slowing 
down the exploration of drone 
technology. We have other 
offices that, because of their 
slow movement, threaten the 
next wave of innovation. Our 
patent office has a backlog of 
applications in the hundreds 

of thousands. 


WHAT COULD 
POLITICIANS LEARN FROM 
THOSE IN TECH? AND WHAT 
COULD TECHIES LEARN 


powerful tool for me to make Newark charity. need the service. FROM POLITICIANS? 
my city offices accountable. My point is, when we 
embraced social media, THE SENATE Iwant more of my colleagues 


WHAT PROMPTED 
YOU TO JOIN TWITTER? 
A woman named Sarah Ross 
got Ashton Kutcher to call 
City Hall. I thought I was being 
punk’d. Kutcher explained the 
potential for someone on a local- 
government level to increase 
their level of service, and he 


“They told mel 


couldn't sit o 
the Senate floo 
with an iPad 


the technology 


wasn’ 


we took more control of 

the Newark narrative. We 
increased responsiveness 
toward residents. We drew 
more of our constituents in to 
participate in government 








DOESN’T ALLOW CLOUD- 
BASED SERVICES EITHER, 
RIGHT? 


This is an example of where 
the Senate is not just behind 
he rest of the nation, it^ 















to understand the limitless 
potential technology offers 
us to deal with a lot of our 
enduring challenges as a 
democracy. On the flip side, 
the growing cynicism about 
government among tech 
innovators is not helpful. 

In fact, it’s hurtful. People 
like Ben Franklin, the great 
innovators of their time, 
were directly involved in 
shaping their government. 
Innovators reimagine 

our world in so many areas. 
We need them to help 
reimagine what government 
can and should be. [Ill 


JESSI HEMPEL (@jessiwrites) 
is senior staff writer at WIRED. 


even permitted.”s 


1998 2006 2008 2013 
Starts political Becomes mayor @corybooker Wins US 
career as a city of Newark, sends first Senate seat 
council member promising to tweet, plugging in a special 
in Newark, New reduce crime an appearance election to 


on The Rachel 
Maddow Show. 


replace the late 
Frank Lautenberg. 


Jersey. 


and encourage 
economic 
development. 
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Sand-mining boats work illegally on Thane Creek in Maharashtra, India. Divers scoop up sand from 


the creek bed with a bucket; the crew hauls it to the surface. 
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Inside the Magic Factory 


CONTINUED FROM PAGE 81 


made to show it to Steven. Dennis brought it 
downtoLA and projectedit for Steven at Amblin. 
George: They had the T. rex chasing the raptors. 
Lucas: The test blew everybody away. People 
cried. 

Spielberg: The fluidity of the running cycles 
was suchthat there was no comparison—even 
with go-motion. I just said, “Well, stop-motion 
asa process is extinct." 

Trevorrow: I had a friend who worked at the 
Grand Lake Theater in Oakland, and the night 
before Jurassic Park came out we sat in the 
middle of this empty, massive movie palace 
and had a special screening all for ourselves. I 
went in as a somewhat jaded 15-year-old who 
thought he knew how everything worked, and 
Icame out as a Кіа marveling at the adventure 
that we were all taken on. 


6. 
Flooding the Zone 


“Once you had digital, there was no end to 
what you could do." 


“Tt was like a giant switch was thrown over- 
night," Ed Catmull says about Jurassic Park's 
effect on Hollywood. CG began to spread 
everywhere, with movies being green-lit on 
the strength of a single test shot. Projects once 
thought impossible became possible—and 
for Lucas, that meant his long-imagined but 
never-realized Star Wars prequels. 


Lucas: I never thought I'd do the Star Wars pre- 
quels, because there was no real way I could 
get Yoda to fight. There was no way I could go 
over Coruscant, this giant city-planet. But once 
you had digital, there was no end to what you 
could do. 

Bailey: Whenthe CG started up, we all panicked. 
It was like, *Oh my God, these guys can put us 
out of business in about a year." 

Tippett: It was catastrophic for me. All my skill 
and craft was thrown out the window. There 
was no way Iwas going to work on a computer. 


Bailey: But then they generated so much more 
interest in special effects that we got even more 
Work. 

Tippett: That necessitated bumping me upstairs, 
operating more in an animation supervisory 
capacity. 

Williams: The technology was in its infancy, and 
we had a chance to shape it—but that became 
fucking Casper the Friendly Ghost. 

Aaron McBride (art director): I didn't think 
much of Casper at the time, but it had the first 
digital star character of a feature-length film. 
Kennedy: ILM did a proof-of-concept shot for 
Twister. The minute we took that shot into the 
studio andthey sawit, they said, “Done. We want 
to make it." We didn't even have a script yet! 
Ben Snow (VFX supervisor): We probably got 
upto around 100 staffers by Casper [1995] and 
Twister [1996]. Doing Dragonheart [1996], it got 
to 200. By thetime we did Star Wars: Episode I 
[1999], we'd gotten up to a thousand. 

George: By the third prequel, almost all of the 
environments and everything were all done 
on the computer. 

Muren: For Phantom Menace, George wanted 
us to produce 2,200 shots in a year and a half. 
And you just think, there's no way you can do 
it. And then he says, as he usually does, “Well, 
just think about it,” and he walks out. 

Knoll: People don’t give George the credit that 
he deserves. The work he did on the prequels 
enabled a kind of filmmaking that has kept the 
industry alive. 

Jaeger: The company grew to more than 1,200 
people. 

Gretchen Libby (executive in charge of busi- 
ness development and global strategy): We 
had to create new spaces for people to work. 
We brought in triple-wide trailers. 


7 


The Bay Effect 


“It was nuclear-level screaming." 


In the early 1980s, a teenager named Michael 
Bay had a summer job at Lucasfilm, filing art- 
work. Two decades later he would become П.М? 
most ... hands-on collaborator. 


Spielberg: Michael Bay is the most demand- 
ing special effects director ever. When we do 
the Transformers movies, Michaellives at ILM 
with them. He just goes up and camps out there. 
Michael Bay (director, producer): They're 
always thinking about story, that’s what I like 
about ‘em. It's not just paint-by-numbers there. 
It's a very involved shop. 

Jaeger: I’ve worked on seven of his films now. 
It’s come to the point where he asks for me, like, 
*Make sure Alex takes a look before you guys 


send it out.” But on Pearl Harbor Iwas just “the 
guy.” I didn’t have aname. 

Bay: Pearl Harbor was the first time I worked 
with ILM. 

Jaeger: At the beginning of the process he came 
at us like, “I want to see real explosions, real 
planes, real ships.” We built a 35-foot-long 
battleship with teak decking, but as the model 
was getting prepped, we developed a computer- 
generated version. 

Bay: We filmed 20 real planes, but we would’ve 
never been able to do the shots without making 
those digital planes. 

Jaeger: In one scene where we fly over the USS 
Hornet, there’s supposed to be a whole deck full 
of B-25 bombers. We only had two on the real 
aircraft carrier. We sat down with Michael and 
said, “Pick out which one is the real plane and 
which ones are the CG planes.” And he's like, “I 
was there, I shot this.” He probably looked at 
it 10 times, and he’s like, “Well, the first one’s 
gotta be real because you wouldn’t put a fake 
one first.” “Nope, it’s CG.” 

Bay: After Pearl Harbor, George Lucas wrote 
me a note saying we'd raised the bar at ILM. 
Phillips: There is a Michael Bay incident that 
loomslargeinour culture. We'd gotten the orig- 
inal concept art for Optimus Prime, and we 
started building a model. 

Bay: Alot of artists worked on Optimus' face. 
Gettingitright was very important. But it's like 
abad face-lift. And I’m there meeting with the 
artists and we can’t figure out why it doesn't 
lookright. 

Phillips: One of our technical directors—the 
artist who designs how parts move relative to 
each other—is a guy named Keiji. 

Bay: Keiji wasn’t even on Optimus’ face, but he 
hada meltdown. 

Keiji Yamaguchi (technical animator): I wanted 
Optimus Prime to look like a hero, but he didn't, 
andIexploded. It was very gentle; I wanted the 
transformation to be huge, like a wrestlerina 
sumo ceremony. I said, "You're insulting the 
Japanese idea of animation." 

Phillips: Nobody talks to Michael Bay like that. 
Вау: I just smiled and Im like, “Oh my God, I 
want you to do Optimus Prime.” So he tookit and 
fixed the face. And he also was the genius who 
helped us figure out how to take these 10,000 
parts and make them transform. 

Jeff White (VFX supervisor): It's equal parts 
technology and artistry. 

Wayne Billheimer (VFX executive producer): 
The second Transformers was my first real 
working relationship with Bay. I went into a 
couple of early preproduction meetings with 
him where I began to get what was going on: 
“Рт going to shoot it, I’m going to give it to you 
guys, and you guys are going to have to come up 
with some stuff. It’s going to be brutal.” 


Bay: It has gotten heated a few times. Directors 
like me love our crew and we love the people 
we work with, but we push 'em and push 'em 
and push'em. 

Billheimer: There was a point toward the very 
end of production when he lost it. He had just 
come froma screening with Jerry Bruckheimer 
and didn’t have a complete third act. He called 
me, screaming: “I just saw a movie that I can't 
fucking release!" It was nuclear-level Bay 
screaming. All I could do was scream back at 
him. There was a goodfive minutes of screaming 
along those lines. The next day he goes, “That 
was a fun little yell yesterday." 

Bay: They never let you down. 

Billheimer: He gets very hot very fast, and very 
sweary, which is always entertaining. 
Phillips: He's atyrant. He's a nonstop string of 
obscenities. He'll berate you and tell you you're 
anidiot. But he always makes your shot better. 
Billheimer: And the movie makes a billion dollars. 


Raising the Bar 
“The technological doorway to the future 
has been crossed." 


In 2005 the company moved from San Rafael 
to the Presidio of San Francisco. Its legacy is 
well cemented, but as effects houses continue 
to send work overseas, ILM increasingly seems 
like a rarity in its world. Age has also brought 
maturation: Decades and many Oscars removed 
from its Animal House-like beginnings, ILM has 
sought to bring more women into its ranks of 
artists and engineers. Yet its ambition—like 
its innate enthusiasm—remains unchanged. 


Gore Verbinski (director, producer): ILM does 
cost a little bit more, but they’re like the name- 
brand pharmaceutical: They’re willing to find 
the cure. ILM has an R&D department. 
Colette Mullenhoff (research and develop- 
ment engineer): There are five women in R&D 
today. At one point I was the only one. 
Lynwen Brennan (president, ILM): I was so 
happy to see Colette get a standing ovation at 
the Sci-Tech Awards a few months ago. That’s 
really huge. 

Verbinski: It’s like Xerox PARC or Imagineer- 
ing inits heyday. 

Brennan: Am [happy that there is still this gen- 
der bias within the industry? No. But lam happy 
to see it’s changing. I just think it'll take a while. 
Scott Benza (animation supervisor): Nobody 
can understand from a financial standpoint 
how this made sense for us, to buy some of the 
most expensive land in the state right here in 
the Presidio. But it was George’s desire to cre- 
ate a state-of-the-art facility in a beautiful place 


for the people that work here. 

Muren: We're in a national park. It’s crazy. 
White: I can see the Golden Gate Bridge from 
the office. I drive over it every day, and I see it 
get destroyed a lot in our movies. If a monster 
is coming, it’s coming here first. 

Muren: The other effects houses are still work- 
ing in an industrial park somewhere, because 
the margins are so low on doing this work. A 
lot of companies have gone out of business. 
Roger Guyett (VFX supervisor): Digital Domain 
has struggled on. Rhythm & Hues filed for bank- 
ruptcy. CafeFX went out of business. 

Phillips: There were three times in my 20 years 
here that I’ve almost soiled myself looking at 
achallenge we were going to take on. The first 
was the concept art for Star Wars: Episode I. 
The second time was Davy Jones in Pirates of 
the Caribbean: Dead Man’s Chest. 

Brice Criswell (senior software engineer): We 
needed to create some type of procedural algo- 
rithm that could describe the different emo- 
tional states of the tentacles. 

Verbinski: Davy Jones’ tentacles were a very 
big struggle. 

Criswell: What it turned into was a system that 
was useful for all sorts of things, like doing the 
destruction simulations in Avengers. 

Joss Whedon (director, Avengers: Age of 
Ultron): ILM really has been our introduction 
to the everything-is-possible version of fan- 
tasy filmmaking. 

Christian Alzmann (art director): The sleight- 
of-hand tricks that they use are just mind- 
blowing. Lorne Peterson would tell me how 
he made foam rocks behave like real ones on 
Wild Wild West and Га almost get a nosebleed 
from trying to process the physics in his head. 
Phillips: The third time I almost soiled myself 
was seeing the concept art for the film we're 
working on now, Warcraft; it's the most amazing 
work we've done in the 20 years I’ve been here. 
Duncan Jones (director, Warcraft): I think we 
recently rang the bell on having less than a thou- 
sand shots to go. That was a good thing to hear. 
Guillermo del Toro (director, Pacific Rim): When 
I visit it’s always work-related, but we’re all 
raised on pop culture and Cinefex magazine 
and Cheetos. 

Rian Johnson (director, Star Wars: Episode 
VII: When I was in high school, somebody gave 
me a copy of this ILM coffee table book called 
The Art of Special Effects. I almost burned my 
house down because of that book. 

del Toro: We geek out about Hammer horror 
films. We go model shopping in San Francisco. 
Ialways come out with 20 or 30 models. 
Johnson: My friends were doing a Back to the 
Future parody, and I decided I was going to re- 
create the tire trails behind the DeLorean. Genius 
that Iam, I soaked strips of paper towel in gas- 


oline and laid them out in a line behind this big 
model car of the DeLorean that I’d built in my 
parents’ garage. I don't remember how I got 
the fire out, but I almost destroyed my family’s 
house. And now Im doing Star Wars. That's 
how you do it. 

Maia Kayser (animation supervisor): My first 
exposure to ILM was watching Jedi with my dad. 
Then I started here as an apprentice working 
on Attack ofthe Clones—and now I’m working 
on Star Wars again. It has a special meaning 30 
years after that first time. 

Muren: For every show I've done, I have con- 
vinced myselfthe work was obsolete. That was 
anintentional thing. If there's another film out 
next summer, Idon't want to be reminded ofthe 
last one, even if the theme's the same. It's up 
to meto find some way to make that different. 
Trevorrow: Harsh top light has often not flat- 
tered the dinosaurs, but in Jurassic World 
they're very naked and out in the open—it took 
that encouragement from Dennis for us to be 
willing to let these dinosaurs have sunlight hit 
their skin and not add any additional effects to 
mask them. It helps the movie feel intensely real. 
Lucas: The technological doorway to the future 
has been crossed. We went from the silent era 
tothe sound era, and now we've done it again. 
Now that we're digital, I assume we will stay 
digital for at least 50 years. 

Muren: I don't know what the next one is, if 
there is another one. Everyone says hologram. 
Isay, “Show me." 

Lucas: Everybody says, “Oh, you're going to 
replace actors." You can't replace actors. We've 
created duplicates, clones, but they can't act. 
They're a computer, for God's sake. 

Abrams: If you think back to what was done in 
the Star Wars films, it unbridled people's imag- 
inations. That of course fueled the business at 
ILM becausethey were being approached more 
and more to keep raising the bar. 

Doug Chiang (executive creative director, 
Lucasfilm): Everybody has that attitude of *no 
one has ever done it, but let's do it." Why not? 
Ifthere's going to be a first, let's be the first. 
Abrams: Every time you work on а project, they 
will have just learned something based on the 
project that preceded you. It's fascinating to 
watch the evolution of a group of people who 
areas much investigators and scientists as they 
are artists. 

Spielberg: I always thought that if ILM had run 
the space agency we'd have colonized Mars 
by now. 

Lucas: Every опе we did there was a moment— 
whether it was the very first one or the very 
last one—there was a moment where they said, 
“This is impossible, we can't do this." And I 
said, *That's my job. My job is to make you do 
the impossible." Ш 





Silk Road 


CONTINUED FROM PAGE 88 


at the time. *Good luck and be safe" was 
DPR'ssign-off. Thenext day they debriefed. 


REDANDWHITE 4/1/2013 22:08: Your 
problem has been taken care of... 
Rest easy though, because he won't 
be blackmailing anyone again. Ever. 
DREAD PIRATE ROBERTS 4/2/2013 
00:55 Excellent work. 


Tarbell had never seen anything like it. 
Here was a date- and time-stamped record of 
anentire criminal conspiracy asit unfolded. 
Turned out, Redandwhite told DPR, the 
blackmailer they killed was working with 
another guy known on Silk Road as Tony76, 
aninfamous scammer. DPR didn't hesitate 
to add him to the invoice. But Tony76 had 
housemates, and they were also involved. 
Maybe. Probably. 

Fine, DPR said. Get them too, and send 
photographic proof when the job is done. 
Meanwhile, DPR and Redandwhite spent 
some time troubleshooting the Hells Angels’ 
new chat app and privacy plug-in (“Please 
upload some screenshots of the settings”) 
while also planning and pricing (“no bulk 
discounts”) the next set of executions. 


DREAD PIRATE ROBERTS 4/8/2013 
18:50 I see your problem, you need 
port 9150, not 9151... hmm... $500k 
in btc (3,000 @ $166/btc) has been 
sent to: 
IMwvSlidEevZ5gd428TjL3hB- 
2kHaBH9WTL 


A week later: 
REDANDWHITE 4/15/2013 10:11 That 


problem was dealt with. 


Tarbell had been reading DPR's corre- 
spondence in reverse order, and it was a 


strange thing, winding DPR's life back- 
ward, from willing executioner back into 
idealist concerned with individual hap- 
piness. Some libertarian utopia, Tarbell 
thought. Although he wasn't exactly sur- 
prised. All systems are vulnerable to cor- 
ruption. Like the Internet itself, Tarbell 
thought, which began as a wonderful free 
prairie until people took advantage of 
that freedom. That's why, he thought, it 
needed a sheriff. 

Up on Tarbell’s chart was an IP address 
with a name next to it: Frosty. This was 
anID they'd found on the Iceland box. But 
they didn't know what it meant until Yum 
and Kiernan cross-referenced it with some 
other evidence they'd collected. It turned 
out that the Silk Road servers had a login 
systemthat created one trusted computer 
for all the other machines, whose encryp- 
tion keys all ended with frosty@frosty. 

This meant that these computers shared 
one key friend, a single machine they could 
all talk to. Tarbell looked at his chart, fes- 
tooned with a network topology. One of 
those nodes must be Frosty, and whoever 
sat at its keyboard was Dread Pirate Roberts. 

As the case accelerated, Tarbell and his 
team started working long hours and week- 
ends, jackets off, sleeves rolled up, long past 
the late dusks of summer. Tarbell actually 
loved that feeling on Friday at 5 pm when 
the air conditioner turned off automatically, 
the bullpen emptied and grew quiet, and he 
realized he’d been yelling all day but could 
now finally think. 

Except that it was high summer. This 
being a federal building, the air-condition- 
ing was on a timer. There’d be no circula- 
tion until Monday at 8:15 am. So by midday 
on Saturday, when the place was boiling, 
Tarbell would strip down to his underwear 
right at his desk. 

The only room with constant air-condi- 
tioning was the lab, which had to be cooled 
because of the electronics. So one day, 
Tarbell and Yum made a desperate attempt 
totransport some of the chill to their desks 
using fans. It kind of worked. And there 
they sat in the middle of the FBI office, 
Tarbell sweating in his skivvies, with a 
football game on in the background and 
a series of fans stretching back to the 
well-cooled room where the ersatz Silk 
Road server hummed along, still keeping 
one key secret. 


Glen Park 


Ross and Alex had become friends at the 
new house. Some nights they'd watch King 
ofthe Hill together, which reminded Ross 
of home, as it was a satire of a suburban 
Texas family like his own. Eventually Alex 
met that family when they all visited for a 
weekend. Ross' parents seemed like nice 
folks who had raised a nice son. Settling 
into his room, Ross bought a few things 
to make life more comfortable: a lamp, a 
white leather couch from a garage sale, 
a standing desk for his Samsung. Online, 
however, things were less settled. 

Acrossthe country, Force, the DEA agent, 
was hoping to capitalize on DPR's difficul- 
ties. He told DPR about “Kevin,” a supposed 
source of counter-intelligence on the grow- 
ing Silk Road investigation. Nob explained 
that like all good cartel-affiliated players, he 
had “aguy onthe inside,” a dirty Department 
of Justice employee on his payroll. Kevin, of 
course, was Force himself, and he had alot of 
valuable information for DPR. Force told his 
supervisors that this informant game would 
make Nob seem omniscient and therefore 
more trusted. Citing Kevin, Nob fed DPR 
intel and predicted busts of Silk Road users 
and vendors. Things were getting dicey out 
there, Nob said. He pressed DPR on the need 
for a 30 seconds flat" escape plan, suggest- 
ing various itineraries. 


DREAD: Can you explain to me why 
you chose this route? 

NOB: Algeria does not extradite to 
the US. 

NOB: Second you don't want to take a 
plane out of your mother country. 


Ross had in fact taken some prepara- 
tory steps. He flew to Dominica, a tiny tax 
havenislandinthe Caribbean, and started 
anapplication for *economic citizenship." 
Hetriedto cultivate successors in case flight 
became necessary. DPR had created a spe- 
cial forum called Staff Chat for his elite 
admins, including Batman73, Inigo, and 
a newcomer called Cirrus. DPR told his 
admins how the pressure was getting to 
him, how he wanted time away. Even amid 
the rising chaos swirling around Silk Road, 


DPR started taking days off, leaving daily 
operations to his lieutenants. Ross spenta 
weekend with his old flame Julia, a free-spir- 
ited and sensual young photographer he'd 
met at a drum circle in grad school. 

She flew in from Austin, and it felt like 
old times for the two of them, but also dif- 
ferent. Ross still lived frugally in the Glen 
Park house, wore a faded red sweater all 
the time, and cooked his paleo diet, but he 
seemed happier. They had lots of sex, went 
dancing, and roamed the city, ending up one 
day on the cliffs overlooking the Pacific. In 
the distance, the Golden Gate Bridge rose 
beneath the lifting fog, catching the sun. Julia 
looked gamely over her shoulder at Ross and 
decided it was a good time to get topless. She 
rolled down her yellow sundress and Ross 
took photos. She didn’t care when a couple 
of hikers stumbled onto their soft-core pic- 
torial. Ross stopped shooting and they ran 
off together, giggling, back toward the city. 

Ross started spending more time with his 
housemates. One day he went to a nearby 
park with the girl who lived across the hall 
and hung out on the grass with her and her 
two long-haired Chihuahuas. 

Marring the greenery, Ross noticed, was 
apiece of blue plastic stuck ina tree. A ded- 
icated anti-litterbug, Ross climbed up to 
retrieve it. Back at the house he discovered 
he’d gotten a bad case of poison oak and 
needed plenty of calamine lotion for the 
spreading rash. He moped for days, still 
shirtless, but now bright red, standing out 
like a squad car’s flasher against his white 
leather couch. 


($curl error) 


The wheels of the federal government 
grind slowly but exceedingly fine. As Ross 
had written in his diary in 2011, when Silk 
Road came to the attention of the US Sen- 
ate, he knew he had awakened *the biggest 
force-wielding organization onthe planet." 
Two years later, Chris Tarbell was lying on 
hisbedathome, with his wife, Sabrina, cook- 
ing in the other room and his kids tearing 
around the house so loudly he had to turn up 
his phone to hear the name: “Ross Ulbricht.” 

Tarbell was on a conference call with 
the US attorney assigned to the case and 


an agent from Homeland Security Investi- 
gations named Jared Der-Yeghiayan. Der- 
Yeghiayan was stationed at the customs 
office in Chicago's O'Hare International 
Airport and had been finding retail-size 
drug parcels in mail on foreign flights, all 
carefully wrapped, with customer service 
slips and return addresses to StudyAbroad 
.com. This, Der-Yeghiayan discovered, was 
a vendor опа thing called Silk Road. 

Der-Yeghiayan familiarized himself with 
the site and learned Silk Road well enough 
tobustalow-level admin named Cirrus and 
persuade her to cooperate, allowing him to 
take over her account. Now Cirrus was ris- 
ingthroughthe ranks, becoming a trusted 
insider. Tarbell invited Der-Yeghiayan to 
New York to work with СҮЗ. 

Another new agent from the IRS, Gary 
Alford, had joined the conversation that 
day. As it happened, he'd been in Tarbell's 
War Roomearlier—Alford and the US attor- 
ney were working on a separate bitcoin 
case—and he'd taken a quick look at the 
chart. “Oh, that's funny,” Alford said. He had 
worked witha different agency on Silk Road 
for abit. “Thad a lead in San Francisco,” he 
told the team. “1 look it up." 

He did and then explained to every- 
one what he’d found. Some months ear- 
lier, Alford had figured that whoever had 
started Silk Road had tried to drum up 
interest on regular websites with like- 
minded audiences. He searched for Tor 
URLs around the time of the site’s first 
appearance and found a mention ina 
Shroomery.org forum on January 27, 2011, 
days after the Silk Road launch. A user 
named Altoid talked up this exciting new 
“service that claims to allow you to buy 
and sell anything online anonymously.” 

Googling elsewhere for the username 
Altoid revealed a question about data- 
base programming posted on Stack Over- 
flow, dated March 16, 2013, asking, “How 
do I connect to a Tor hidden service using 
curl in php?” The email listed was rossul- 
bricht@gmail.com. A minute later, that 
user changed the alias to Frosty. 

The IRS didn’t know what any of this 
meant, so that’s where it ended. The info sat 
in a case file until dumb luck put Alford in 
Tarbell’s lab, whose wall was a map where 
all roads led to Frosty. 

Der-Yeghiayan ran the name Ross Ulbricht 
through the federal database and found the 


Homeland Security report on Ross’ fake IDs. 
A quick search for his last known address 
showed that he had lived half a block away 
from Café Luna, the San Francisco node on 
his chart (the site where an administrator 
had logged in to the Silk Road VPN). 

Tarbell was ecstatic. Finally, here was the 
missing piece, the end of the digital trail. 
Tarbell thought it was funny that these 
clues were sitting out in the open. Inthe end, 
one of the best law enforcement tools was 
Google. It seemed clear that Ross had no 
idea Silk Road would become such a suc- 
cess and was careless early on. And in the 
era of informational perpetuity, you only 
have to be careless once. 

A quick tour through Ross’ social media 
presence revealed a digital portrait with an 
incredible likeness to Dread Pirate Roberts’. 
His LinkedIn profile was full of the same lib- 
ertarian rhetoric. On YouTube he’d favor- 
ited videos from the Mises Institute, the 
political touchstone beloved by DPR. On 
Google+ (where his profile described him 
as “spunky, funky, not so chunky”) he asked, 
“Anyone know someone that works for UPS, 
FedEx, or DHL?” In the lab, Kiernan found 
code on the Silk Road server that matched 
lines posted by Ross on Stack Overflow. 

“We found the guy,” Tarbell told his 
department supervisor the next day. 

They put ina request to the surveillance 
team to send two agents to San Francisco, to 
get eyes on Ross. They watched him, in that 
house he shared with Alex, working late on 
encrypted wireless. Sometimes he headed 
out with his laptop, like practically every- 
one else in San Francisco, and occupied a 
café table to work with coffee at his side. 

An electronic wiretap on Ross’ email 
would require a court order—but at that 
point there wasn’t probable cause to search 
the account. So they decided to use the 
physical surveillance to see if they could 
line up Ross’ Internet usage with DPR’s 
activity on Silk Road. The activity matched; 
DPR and Ross were in lockstep. Every time 
Ross turned onhis computer, DPR logged on 
to Silk Road. When һе closed it, DPR logged 
out. Over weeks, the pattern was consistent. 
At his house, in cafés, in the morning or 
late evening, Ross and DPR were electroni- 
cally aligned. When DPR would say he was 
taking the afternoon off, physical surveil- 
lance would watch Ross going to the park 
with his housemate and her Chihuahuas, 


lying on the grass, and getting poison oak 
by climbing into a tree to pull some blue 
plastic from the branches. 

Tarbell started planning. This would be 
acomplicated operation, seizing the site's 
bitcoins undetected, taking control of Silk 
Road, and placing FBI people abroad—at the 
machine in Iceland and at another in France. 
Tarbell was also worried they might acci- 
dentally tip off Ross. He even wondered why 
Ross hadn’t bolted already. Der-Yeghiayan, 
online as Cirrus, was in DPR’s inner cir- 
cle and knew that he was feeling extreme 
pressure. Tarbell thought Ross was clearly 
smart enough to get out while he could. In 
fact, Force, as Nob, was actively encourag- 
ing DPR to flee. Force had been sidelined, 
but his final play was to convince the digital 
kingpin to meet him at some airport, under 
the guise of providing safe passage, and 
take him into custody. To juice DPR’s flight 
instinct, Force pointed out that were he to 
be caught, prison would not be a safe place. 


NOB: You are like one of my family. But 
Ihavetotell you that i have had several 
people killed who were sent to jail. It 
is very easy and cheap. 


But Ross wasn’t going anywhere. His 
hubris had only grown, based on his beliefin 
Tor and his own intellect. He thought he was 
invincible. Even as warning signs flashed 
all around him and the Feds loomed on the 
horizon, Ross told a potential employee 
that they would never get caught. “Realis- 
tically,” he said, “the only way for them to 
prove anything would be for them to watch 
you log in and do your work.” 

On the evening of September 28, the FBI’s 
surveillance team watched DPR log off as 
Ross stopped working, closed his computer, 
left the house with his housemates, and 
headed for the beach. 


Stay Positive 


It looked like a brochure for San Fran- 
cisco living, a group of kids sitting around 
acampfire at Ocean Beach beneath a cres- 
cent moon, listening to their friend Ross 
play his djembe. This was the first week- 
end of Indian summer, that glorious time 


in San Francisco when everyone ventures 
outside and you can sit in the sand within 
sight of Golden Gate Park and listen to the 
dark waves crash on the shore. Alex opened 
champagne, and Ross drank Tecates and 
drummed along with a dude playing “Won- 
derwall" оп а guitar in the distance. 

Toward midnight, the soiree was inter- 
rupted by three cops who told them to kill 
their fire. No bonfires after 11, they said. 
The group brought the party back to their 
house in Glen Park, drinking on the balcony. 
The guys in the next house over were on 
their balcony too, sharing some sangria, 
and passed a glass to Ross. He picked up 
Clementine, one of his housemate’s Chi- 
huahuas, and cradled her in his scarf like 
a baby in a sling, toting her around while 
still drinking. Ross was blotto—the only 
time Alex saw him drunk—and smiling. 

“Let’s go inside andjam,” Alex said. And 
jam they did, with Alex on the piano, Ross 
knocking his djembe again, and some other 
friends singing. The music settled into a 
hypnotically repeating melody, as late night 
jams do, until everyone drifted back to their 
rooms or out the door. “Ha,” Ross said, hand 
on his drum. “I can’t keep time.” 

Online, Ross’ stewardship of Silk Road 
was also off-balance. He recorded his trou- 
bles inhis log. Law enforcement was trying 
to infiltrate the forums. Some big vendors 
were getting busted. He was hemorrhag- 
ing money, starting with a government 
seizure of $2 million that May from Mt. 
Gox, the world’s biggest bitcoin exchange, 
where some key Silk Road accounts were 
held. Unrelated, Redandwhite convinced 
Ross to give him $500,000 and then dis- 
appeared. Even his friend Nob was still 
making veiled threats about how easy he 
would be to kill in jail. 

Amid the chaos, DPR did talk to Libertas, 
one of his most trusted admins, about taking 
over Silk Road in case of emergency, but he 
never gave him server access. As he tried to 
keep his fingers in the dike, DPR confided his 
worries to Cirrus, who by the end of Sep- 
tember was briefing a massive FBIteam in 
San Francisco alongside Tarbell and Kier- 
nanonthelooming arrest of Ross Ulbricht. 

If Ross knew the noose was tightening, he 
didn't show it. In the days after the Ocean 
Beach party, he workedat his standing desk 
and called Julia in Austin, telling her he 
was going to visit in November. She sent 


him sultry photos, naked and dancing, as 
apreview. That Monday night, Ross wrote 
inhis diary: *Had revelation about the need 
toeat well, get good sleep, and meditate so 
I can stay positive and productive." 


/Mastermind 


The dining room ofthe San Francisco Air- 
port Marriott was nearly empty at 6 am on 
Tuesday, October 1, 2013, when Tarbell met 
Kiernan and Der-Yeghiayan for another 
mediocre breakfast. Tarbell hadn't slept 
much since arriving in San Francisco two 
days earlier. He and his New Yorkteam were 
edgy, having been in position waiting on 
the right moment. There was, as usual, a 
bureaucratic complication. Silk Road was 
Tarbell's case, but he and CY2 were visi- 
tors at the pleasure of the San Francisco 
FBI office, and it was their assistant spe- 
cial agent in charge who had, as cops say, 
*designed the arrest." 

In classic form, the local FBI wanted to 
mount a dramatic raid on Ross' house. Tar- 
bell didn't like this idea. He was worried 
aboutrepeating the mistake made during his 
first big cybercrime case, when they arrested 
a hacktivist named Jeremy Hammond in 
Chicago. There, a SWAT team charged into 
Hammond’s apartment throwing flash gre- 
nades, immediately alerting Hammond in 
the back room, who shut the lid of his lap- 
top, encrypting it forever. 

This kind of operation didn’t need SWAT, 
Tarbell thought. It required finesse. To 
prosecute a cybercrime you needed direct 
evidence, which centered around Ross’ 
machine. Tarbell wanted to get Ross in 
medias res, with “fingers on the keys,” as 
they say in the trade. Tarbell had read in 
DPR’s chats about how secure his system 
was, how one keystroke would erase it 
all. There was no margin for error. They 
needed complete surprise. 

Still, the assault strategy remained in 
place. “Thank you for your input,” the local 
FBI supervisor had told Tarbell. “Now here 
is the plan.” There would be three SWAT 
teams, one for each floor of the house. They 
would hit at dawn, gaining “fluid entry.” 
They couldn’t promise, but they would try 
to catch Ross while he was online. 


“These are the fastest SWAT teams,” the 
supervisor said. 

“But it doesn’t matter,” Tarbell said. “No 
one is fast enough.” 

The arrest had been scheduled already, 
but Tarbell kept asking to delay so that they 
could catch Ross at one of his cafés. They’d 
seen him out working once but didn’t have 
“assets in position.” Tarbell was granted 
one delay, but that was it. 

“Your equity is used up,” the San Fran- 
cisco chief said. “No more favors.” 

The SWAT assault was scheduled for 5 
am on Thursday. The entire tactical force— 
dozens of agents—had gathered at an FBI 
cybercrime facility an hour south in San 
Jose, prepping their final review. 


Tarbell didn’t make it to San Jose. He and 
Der-Yeghiayan stopped by the San Fran- 
cisco federal court building to amend the 
search warrant for Ross’ house. Kiernan 
and another officer were still in San Fran- 
cisco as well, near Ross’ house in Glen Park. 
They had stayed in position, hoping, pray- 
ing that Ross would come walking out that 
door with his laptop bag over his shoulder. 

Tarbell decided to meet his team at Bello 
Coffee & Tea, a place Ross frequented just 
next to the Glen Park Branch Library. It was 
1pm. Sitting on the bench outside the café, 
Der-Yeghiayan went on Silk Road as Cirrus 
and saw that DPR was also logged in. Physi- 
cal surveillance said Ross was still at home. 
Tarbell worried that in this leafy patch of San 
Francisco, he and his completely cop-look- 
ing crew, sitting around one laptop, would 
stand out. The group scattered and tried to 
act casual. Der-Yeghiayan went to anearby 
market but then noticed his computer was 
nearly out of juice. So he went back to Bello, 
only to find the place full, with no free out- 
lets. Tarbell returned to the bench, getting 
achance to do some more worrying. 

Halfway across the Atlantic, Yum was 
with the Icelandic authorities, poised to 
enter the Thor Data Center and “esca- 
late privilege” over the Silk Road market- 
place and bitcoin servers. Then the team in 
France would take over Silk Road’s redirect 
server. Tarbell barely noticed the pleasant 
afternoon, instead staring at his Black- 
Berry, monitoring the constant scroll of 
messages tethering this whole delicate 
operation together. 


At 2:45 pm, Der-Yeghiayan saw DPR log 
off. A few minutes later, Tarbell heard from 
surveillance: They had eyes on Ross leaving 
his house. He was wearing jeans and his red 
sweater and walking east. And carrying his 
computer. “He’s on the move,” they said. 

Holy fuck! Tarbell thought. He’s coming. 
CY2 scattered again, this time in a giddy 
panic, zigzagging for cover like ina game of 
hide-and-seek. Tarbell left Der-Yeghiayan, 
still holding his laptop, to head down the 
street in the direction of Ross’ house. He felt 
high from the adrenaline. He didn’t realize 
Ross was on top of their position. Tarbell 
was rereading Ross’ description from the 
surveillance team when he looked up and 
saw Ross heading directly toward him. 

It felt like slow motion, coming face-to- 
face with the man he’d been tracking for 
months, resolving him from digital obscu- 
rity into a real live person walking up Dia- 
mond Street. Tarbell worried he’d get made. 
He was trying to act all Mister Undercover, 
but, Jesus, did he look like a cop. Ross walked 
right past him toward the café. 


Fromacross the street, Der-Yeghiayan saw 
Ross duck into Bello. This seemed promis- 
ing; they’d been hoping he’d sit down some- 
where and log on to Silk Road, giving them 
an opportunity for ared-handed arrest. But 
Ross quickly left. It was probably the lack 
of outlets, Der-Yeghiayan imagined, look- 
ing at his own computer, which now had 
only 22 percent battery power left. Ascary 
number, as he had to be connected online 
to verify DPR’s presence. Ross walked into 
the library next door. 


Oct 1, 2013 2:53 pm 
From: Chris Tarbell 
Subject: Re: Ross Ulbricht 


By email, Tarbell alerted his team. That 
message cc’d the whole operational group, 
which was midbrief, preparing for their 
raid, when they learned that the little squad 
of out-of-towners had ventured off-piste 
and cornered their man in the Glen Park 
Library. “We got him,” Tarbell said when 
his supervisor called from New York. “Tl 
call you back in 10 minutes." 

With Der-Yeghiayan’s dying laptop, they 
watched Ross log on as DPR, then navigate 
into the marketplace, then the forum, then 


the elite admin chat where Cirrus was wait- 
ing to say hello. Tarbell knew the chief down 
south had surely mobilized. Fifty tacked-out 
federal agents were racing up Highway 101. 

The cavalry was coming, and Tarbell 
wanted to get Ross before sirens showed up. 

Kiernan and another agent had been in 
the library when Ross walked in. He went 
right by them and continued unaware past 
the periodicals and reference desk, beyond 
the romance novels, and settled in at a cir- 
cular table near science fiction, on the sec- 
ond floor. The other agent assessed the 
tactical landscape up there, which was 
tough: Ross was sitting in a corner, witha 
view out the window and his back toward 
the wall. There was no obvious approach. 
It was Kiernan’s job to get Ross’ laptop, and 
it looked tricky. “Your sole job is to get the 
laptop,” Tarbell had drilled Kiernan. “Get 
the laptop. That’s why you’re here. Get the 
laptop. And keep it alive.” 


Tarbell and Der-Yeghiayan joined the action 
in the library, taking a spot on the stairs 
at a landing. Der-Yeghiayan was alarmed 
at how fast his battery was draining, but 
he kept communicating with DPR, making 
sure he logged in to the admin panel. Tar- 
bell peered over the last step but couldn’t 
see much. Somewhere in the stacks was the 
other agent, but Tarbell wasn’t sure where. 
Everyone was communicating electron- 
ically, trying to coordinate, caught blind 
by the moment. Minutes ticked past. Der- 
Yeghiayan and DPR still chatted. His bat- 
tery dropped further. Tarbell heard from the 
plainclothes surveillance team—they were 
inthelibrary too. Tarbell didn't know where 
exactly, because he didn't know what they 
lookedlike. (Suchisthe verylow profile kept 
by field surveillance.) A few miles away, the 
giant squad of SWAT teams was approach- 
ing San Francisco. All the local supervisors 
were in that armada, so technically Tarbell 
was in charge here on the ground. He took 
a deep breath and sent a message: “Let the 
guyrunifyouhaveto, but don't let that com- 
puter close." This was the moment. Tarbell 
didn't know it, but the surveillance agents 
had designed a new arrest on the spot. He 
had no idea what would happen when he 
tooka deep breath and told everyone: Go. 
Whatunfolded next was a piece of impro- 
visational theater. At 3:14 pm, DPR was 


typing away, writing to Cirrus. Just then, 
amiddle-aged woman and man cametoward 
Ross, ambling along in the kind of semi- 
homeless shuffle you might often see in a San 
Francisco library. “Fuck you!” the woman 
yelled when they were directly behind Ross’ 
chair. As if they were a deranged couple 
about to fight, the man grabbed the woman 
by the collar and raised his fist. 

Ross turned around for just a second, 
during which ahand reached across the table 
and grasped Ross’ Samsung. The petite, 
unassuming young Asian woman sitting 
across from Ross this whole time was, to 
everyone's surprise, also an FBI agent. Ross 
lunged for his machine, a hair too late, as she 
turned like a quarterback for a quick handoff 
to Kiernan, who appeared out of nowhere— 
as instructed—to get the laptop. It took less 
than 10 seconds. From afar, Tarbell was 
astonished by the elegant choreography 
of the whole thing. It looked like the police 
procedural version of a tight jazz quartet. 

While Ross was cuffed, Kiernan immedi- 
ately sat down with Ross’ PC. It was open. 
He could see everything. The machine ID 
was Frosty. Ross was logged in to Silk Road 
as an administrator under an account 
called /Mastermind. 

Kiernan also saw that Ross was torrent- 
ing some television. Of all things, he was 
downloading asegment from the previous 
night’s Colbert Report—an interview with 
Vince Gilligan, creator of Breaking Bad. The 
series finale had just aired, and Gilligan 
talked about the central theme of the show, 
how ordinary people are capable of terri- 
ble things. It took just two years for Walter 
White to turn from good-natured science 
teacher to liar, murderer, and master of a 
drug empire. Had Ross not been arrested 
he would have watched Gilligan say that 
yes, of course, Walter was doomed from 
the start. And everyone knew it but him. 


Tarbell stood with Ross for the first time, 
searched him, and put him into a surveil- 
lance van, where he read him his rights. 
Ross showed only a slight quiver in his lip 
and asked to see the charges. Tarbell pre- 
sented him the warrant for Ross Ulbricht, 
aka Dread Pirate Roberts, aka DPR. 

The rest of the force started arriving, black 
Suburbans and SWAT vehicles with lights 
blazing. Soon there were uniforms every- 


where. Even though Tarbell’s improvised 
bust was a complete success, cops are cops, 
and the local FBI was fuming at Tarbell’s 
departure from protocol. He and his team, 
considered computer dorks back home in 
New York, had the strange satisfaction of 
being called “fuckin’ cowboys” by aswarm 
of guys bristling with gear and guns. Tarbell 
took it as a compliment. Then he put Ross 
їп ап FBI cruiser bound for the local jail. 
Tarbell called Yum in Iceland to set that 
phase in motion. Yum shut down communi- 
cation between the machine in the Thor Data 
Center and all the others around the world 
and then simply “changed possession” of 
the bitcoins by redirecting the digital point- 
ers—this is how ownership of the currency 
works—from Silk Road to an FBI account. 
And voila: All your coins are belong to us. 
In France they discovered a digital booby 
trap: To redirect the Silk Road site itself 
required a delicate data process that could 
shut the box down; if restarted, the server 
was programmed to delete its key, basi- 
cally self-destructing. But the trap was 
discovered, and gingerly evaded, and the 
machine succumbed. Thereafter, the Silk 
Road welcome page read: THIS HIDDEN 
SITE HAS BEEN SEIZED BY THE FEDERAL 
BUREAU OF INVESTIGATION. Within min- 
utes, Reddit erupted. “Is this ajoke?” some- 
one posted, along with plenty of WTFs. 
The arrest was sucha coup that the Jus- 
tice Department wanted to publicize it. 
They’d planned on staging a press confer- 
ence in Washington, with attorney general 
Eric Holder himself, to make a strong state- 
ment about the government's ability to take 
oncybercrime. But, asit happened, Ross was 
arrested on day one ofthe dramatic govern- 
ment shutdown, when one of his heroes, 
Rand Paul, along with other senators, held 
the federal budget hostage over the debt 
ceiling and forced Washington to go dark. 
There would be no Holder, no press confer- 
ence, no government at all to celebrate its 
defeat of this libertarian, lawless challenge. 
The only public notice of Ross’ arrest was 
the release of the FBI’s initial 39-page com- 
plaint signed by Tarbell, cementing his new 
public persona as DPR's digital Van Helsing. 
In the car, Tarbell and Ross found them- 
selves alone in the backseat. Tarbell had 
read so much about him, it was kind of like 
seeing an old pal. Tarbell talked about Ross’ 
life in a way that made it clear how much 


he knew. Ross was talkative but cagey. He 
seemed relaxed, as if relieved. Not in being 
caught, but just being with someone who 
possessed his secret. In front of Tarbell, 
he could be both Ross and DPR. He admit- 
ted nothing to Tarbell, but after a natu- 
ral pause in the conversation, Ross said, “I 
don’t suppose $20 million can get me out of 
this?” It might have been the most authentic 
moment in Ross’ life in more than two years. 

“No,” Tarbell said. He couldn’t resist 
needling him. “Even if it could, what about 
this guy?” He pointed at the driver, another 
FBI agent. “Have to take care of him too, 
right? How much money do you have?” 

Ross looked ahead as they weaved toward 
the jail. 


Inavan that doubled as a mobile lab, Kier- 
nan worked forensics on Ross’ computer. He 
quickly found a mountain of evidence: a list 
of all the Silk Road servers and the names 
Ross had purchased them under, 144,000 
bitcoins (more than enough to cover that 
$20 million bribe), a spreadsheet show- 
ing Silk Road accounting (including a cap- 
ital-equipment entry for the purchase of 
that very laptop), and those diaries Ross 
kept, which detailed his hopes, fears, and foi- 
bles in operating a vast criminal conspiracy. 

Kiernan also found afile called emergency 
.txt, with an unrealized escape procedure: 


Destroy laptop hard drive and hide/ 
dispose 

Hide memory stick 

Go to end of train 

Find place to live on craigslist for cash 
Create new identity (name, backstory) 


At Ross’ house, agents found a USB drive 
containing some Silk Road programming, 
but beyond that, little else. When Alex and 
the other roommates got home, they found 
the warrant on the coffee table. 

Alex visited Ross іп jail. He expected him 
to be shaken, but Ross was the same as 
always. He would soon be transferred to 
New Yorkto face a seven-count indictment. 
Itwas hard for Alexto believe that the new 
guy in the extra room, his pal, was also the 
guy describedinthat warrant. The thought 
of Ross being guilty of even tripping some- 
one, much less ordering a murder, seemed 
unlikely. He was always such a chill dude. 


All Rise 


Ross was arraigned in federal court in 
New York a few months later, still seeming 
pretty chill. He pleaded not guilty. Like Alex, 
Ross' friends and family couldn't believe 
the charges. They were first shocked, then 
incensed. There emerged a familiar refrain: 
Ross was such a nice guy. There must be 
some mistake. Ross' lawyer, Joshua Dra- 
tel, aseasoned, high-profile defense attor- 
ney who took on tough cases, made the 
same argument. His letter asking for bail 
was a moving collection oftestimonials on 
Ross' behalf: *good role model," *reputa- 
tion for fulfilling his obligations,” “fearless 
embrace of making the world a better place 
for everyone." But the judge, citing flight 
risk, denied bail altogether. 

Online, Ross became a cause célébre. The 
libertarian and cypherpunk communities 
naturally felt that their champion had been 
martyred. The charges were ginned up, 
they thought, retribution for Ross having 
thetemerity to challenge the government 
itself. Many a Reddit thread overflowed 
with outraged chatter and meticulous anal- 
ysis of what the community insisted was 
overreach, flawed evidence, or a frame job. 
A solidarity site appeared: Freeross.org. 

Rossandhis attorney prepared a defense 
that basically amounted to *Wasn't me." 
They chose to occupy that narrative gap 
ofuncertainty made possible by the ambi- 
guity of identity online. Dread Pirate Rob- 
erts was just pixels, they said. Everyone 
knew there were many DPRs, they argued, 
returning to the lore of Silk Road and the 
symbolism of the alias. 

It was a powerful idea. In the months 
leading up to the trial, the defense created 
a speculative froth about the very nature 
of identity, suggesting that Silk Road was 
an ongoing mystery. After all, everyone 
loves a whodunit. The case became like 
a crowdsourced mystery theater, with so 
many potential question marks hidden in 
the numbers and code. 

Thenthe trial started. And the conspira- 
torial mindset was no match for clear, hard, 
overwhelming evidence. The courtroom 
was packed with Ross' family, supportive 
spectators, and press asthe biggest cyber- 


crimetrialin years unfolded in the federal 
district court building in downtown Man- 
hattan. But armed with hundreds of exhib- 
its, the prosecutors for the US attorney's 
office presented an efficient, detailed case. 
They showed the diaries. Der-Yeghiayan 
explained how they caught Ross logged in 
as/Mastermind. They read aloud from DPR's 
chats, stored on Ross' computer, presenting 
the odd spectacle of gray-suited govern- 
ment lawyers addressing the court with 
choice narrations like *Squid gave me the 
support link, just let me know whenIhave 
access." Outside, a vigil of protesters held 
signs, some reading FREE ROSS. 

Ross, who declined to be interviewed 
for this story, was not charged with any 
murders. The case involving Green, which 
came out of Baltimore, was a separate 
indictment. (It is still pending.) The New 
York case dropped the five other murders 
after further investigation revealed that 
the whole thing was likely an elaborate 
catfish-as-blackmail scheme that snookered 
Ross out of alot of money. But in all cases, 
the prosecution argued, Ross believed he 
was executing people, even receiving pho- 
tographic evidence faked to prove it. For 
dramatic effect, the prosecutors read aloud 
selections of Ross' conversations where he 
sounded like a heartless mafia boss. 

It was a quick trial, 13 court days, faster 
than expected. Observers were surprised 
at the volume and detail of evidence, the 
kind you rarely see. To the end, Ross' law- 
yer, Dratel, claimedit was a case of mistaken 
identity. (Like most criminal defendants, 
Ross himself didn't testify.) Or rather, a 
qualified case of mistaken identity. Dra- 
tel caused quite a stir in his opening state- 
ments by admitting that Ross had indeed 
started Silk Road, but then quickly sold it off 
tosomeother unnamed figure. The attorney 
also claimed that Ross was later duped by 
this savvy character back into Silk Road to 
take the fall as the FBI closed in. To account 
for the vast sum of bitcoin wealth, Dratel 
explained that Ross wasjust a good currency 
trader. Then Yum took the stand to demon- 
strate precisely how Ross received all the 
bitcoin commissions from Silk Road during 
the entire tenure of Dread Pirate Roberts. 

Ross’ family was surprised to hear the 
admission that he’d created Silk Road. 
Reporters could see it on his mother’s 
face. Lyn Ulbricht was a sympathetic fig- 


ure, a caring mother leading a vigil for her 
son. She was smart and articulate and had 
become a vocal public figure in support of 
Ross. Throughout the trial she maintained 
that the jury would set Ross free. 

This was more than a mother's love. Lyn, 
like many supporters, just believed Ross. 
Which was understandable, to some degree, 
as Ross’ story was one of fluididentity. The 
prosecution said that Lyn’s good-natured 
son had turned into someone else. Lyn said 
that this someone, if he or she even existed, 
had been projected onto her son. Ross said 
nothing and remained a willing cipher, allow- 
ing everyone to project an identity onto him: 
To Alex, Ross was the cool new roommate; 
to Julia, a passionate lover and inspiration; 
to his family, the perpetual Eagle Scout; to 
Force, an unlikely friend in the night; to Tar- 
bell, asmart kid defeated by his own arro- 
gance. To the Southern District of New York 
US attorney’s office, Ross was simply the 
criminal conspirator Dread Pirate Roberts. 

The likeliest reality is that Ross was all 
of those things. The open-minded seeker 
who conscientiously tried to pluck trash 
from a tree was Ross. As was the feverish 
visionary creating a virtual empire at any 
cost. Neither truth invalidated the other. 
Ross and DPR can (and did) coexist. 

Amid all the murder minutiae, it’s possi- 
ble to lose sight of the young idealist who 
sat down and coded his way into history. 
He was right about the war on drugs: It is a 
failure. And Silk Road was a perfectly nat- 
ural response. There was a lot to like in the 
site’s original idea of an economically medi- 
ated utilitarian society. It is still easy to 
appreciate that Ross, the one who believed 
in choice and happiness. “Our basic rules 
are to treat others as you would wish to be 
treated,” Ross wrote as DPR on Silk Road. 

But it didn’t take long for Ross’ pro- 
grammed utopia to resort to program- 
matic violence. It’s an age-old story, the 
bloom and wilt of revolution. After tear- 
ing down the establishment’s walls, the 
new regime soon realizes the rubble would 
make a fine set of gallows. Just as Tarbell 
thought, all systems are the same. At the 
beginning of Silk Road, what Ross created 
was just a system. Then, at a certain point, 
it became his system—at which moment 
the system was doomed. 

Silk Road offers a neat political parable 
fortherising libertariantidein Washington 


andthe smug pride oftoday's Silicon Valley, 
where self-appointed revolutionaries of all 
stripes believe their powers allow them to 
transcend traditional human boundaries, 
including their own mortality. In a way, Silk 
Road is the dark mirror of The Social Net- 
work, a wild technological success story 
taken to its logically extreme conclusion. 
Force watched from afar in Baltimore. 
Having lost his big career case, he acknowl- 
edged that the FBI “won fair and square,” 
and he had left the DEA by the time the trial 
started. But Force had alot of sympathy for 
the guy he’d spent so much time with in late- 
night chats. As aman who was saved from 
the temptations of undercover work, Force 
believed that everyone was a sinner. He also 
identified with Ross. “I’m no different than 
him,” Force said. “It easily could’ve went the 
other way.” No one is either perfectly good 
or perfectly evil. People occupy a space right 
on each side of the line. And sometimes, 
without knowing it, you switch sides. 
Force’s words rang truer than anyone 
knew. In an incredible twist, Force, along 
witha Secret Service agent on his team, was 
also indicted and arrested this past March 
for running an elaborate series of rackets 
and thefts on Silk Road. The 95-page indict- 
ment alleged that they stole bitcoins from 
Silk Road and other exchanges (the digital 
equivalent of keeping the suitcase full of 
cash after a dockside heroin bust); pocketed 
$50,000 from DPR for intel services from 
“Kevin”; laundered at least half a million 
of that (some of which made it to Panama); 
and served а false subpoena ona digital cur- 
rency exchange when they questioned his 
transactions and froze his account. It was, 
in fact, when all this came to the attention 
of the Department of Justice that Force left 
the DEA. “In retrospect,” Tarbell said when 
he heard about the investigation of Force, 
“it’s as if you found out at the end of Break- 
ing Bad that Hank was dirty the whole time.” 
In retrospect, alot of Force's story takes 
ona different light. Ironically, hehad warned 
DPR about the danger of double identity, 
but if this indictment is true he seems to 
havefallen prey to it himself. Force allegedly 
operated online not only as Nob but had also 
created several other identities and used 
themtoblackmail DPR with law enforcement 
information for at least $100,000. Like Ross, 
Force must have believed in the secrecy of 
Tor. During the sting operation with Curtis 


Green, Force even told Green he thought the 
Silk Road servers would never be found. But 
they were, and after they documented Ross’ 
misdeeds, they also revealed that it was 
Force and the Secret Service agent who had 
stolen $350,000 in bitcoins from Silk Road— 
the theft that led Ross to put the hit on Curtis 
Green. None of this emerged during Ross’ 
trial because Force’s case was at odds with 
the FBl investigation and part of a different 
indictment. But if true, Force's fall mirrors 
the path of DPR. It was during the Green 
sting that Force took his first corrupt step, 
and DPR became atrue criminal by ordering 
murder. Their simultaneous moral turns, so 
intertwined, reinforced the one theme that 
barely appeared during Ross’ trial: how easy 
it is to forget the solidity and consequences 
of the real world when you live online. 

The jury in USA v. Ulbricht was out for 
barely four hours. And that included lunch. 
They returned to the assembled courtroom 
and read the verdict: guilty on all seven 
counts. Ross’ family looked stricken. А sym- 
pathizer stood up and yelled, “Ross is a 
hero!” Ross was led from the court. 

Outside, Dratel was set upon by report- 
ers. He vowed an appeal. The press gaggle 
jockeyed for position and fired questions. 
Some were bloggers who sided with Silk 
Road. As news spread online, partisans con- 
tinued the fight, arguing over the identity 
of Ross and Dread Pirate Roberts, echoing 
what Dratel said to the jury in his closing 
statement: The Internet is a place of con- 
fusion, where nothing is what it seems. 

Ross returned to jail, where, his mother 
liked to explain, he had been teaching yoga 
to other prisoners and doing a lot of read- 
ing. Alex sent him a printout of the short 
story “Man of the Crowd” by Edgar Allen 
Poe. Alex thought it seemed fitting, as the 
story is about aman in detective mode fol- 
lowing someone he calls a “genius of deep 
crime” through the streets. But there is 
confusion in the chase. And a hint that the 
pursuer realizes that the man he’s after is, 
in fact, himself. Yet this other self remains 
beyond his grasp, “like a book that cannot 
be read.” As night falls, the man finally gives 
up the pursuit and watches the unknow- 
able shadow disappear into the crowd. Ш] 


This article includes reporting by Nick 
Bilton, whose book on the Silk Road case 
will appear in 2016. 
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